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7KH� +RO\� 4XUDQ� LV� WKH� HWHUQDO� KHULWDJH� RI� WKH� +RO\� 3URSKHW� RI� ,VODP�
�3%8+���WKH�EHDFRQ�RI�WKH�SDWK�RI�WUXWK�VHHNHUV�DQG�RI�WKH�SDWK�RI�NQRZOHGJH�
DQG� SHUIHFWLRQ�� 7KHUH� DUH� PDQ\� HPSKDVHV� LQ� WKH� WHDFKLQJV� DQG� UHOLJLRXV�
FRPPDQGV�UHJDUGLQJ�WKH�WHDFKLQJ�DQG�OHDUQLQJ�RI WKLV�KHDYHQO\�ERRN��EXW�ZLWK�
DOO�WKH�DFWLYLWLHV�FDUULHG�RXW��LW�LV�VRPHWLPHV�REVHUYHG�WKDW�WKH�WHDFKHUV�RI�WKH�
+RO\� 4XUDQ� GR� QRW� KDYH� WKH� DSSURSULDWH� OHYHO� RI� HGXFDWLRQ� GXH� WR�
VKRUWFRPLQJV��

,Q� WKLV� UHVHDUFK�� HQWLWOHG� �6WXG\� RI� WKH� IDFWRUV� IRU� LPSURYLQJ� WKH�
HGXFDWLRQDO�OHYHO�RI�+RO\�4XUDQ�WHDFKHUV�ZLWK�HPSKDVLV�RQ�,VODPLF�WHDFKLQJV��
ZKLFK�KDV�EHHQ�GRQH�LQ�D�GHVFULSWLYH�DQDO\WLFDO�PDQQHU��DQ�DWWHPSW�KDV�EHHQ�
PDGH� WR� VSUHDG� WKH� FXOWXUH� RI� IDPLOLDULW\� ZLWK� WKH� +RO\� 4XUDQ� DQG� DOVR�
LQFUHDVH�WKH�TXDOLW\�OHYHO�RI +RO\�4XUDQ�WHDFKHUV��

$PRQJ�WKH�UHVXOWV�RI�WKLV�UHVHDUFK�LV�H[SODLQLQJ�WKH�SRVLWLRQ�RI�+RO\�4XUDQ�
WHDFKHUV�LQ�WKH�YHUVHV�RI�WKH�+RO\�4XUDQ�DQG�WKH�QDUUDWLRQV�RI�WKH�,QIDOOLEOHV�
�$6�� DQG� DOVR� H[SUHVVLQJ� WKH� HIIHFWLYH� IDFWRUV� LQ� LPSURYLQJ� WKH� HGXFDWLRQDO�
OHYHO�RI�+RO\�4XUDQ�WHDFKHUV��$FFRUGLQJ�WR�,VODPLF�WHDFKLQJV��LQ�WKH�VWUXFWXUDO�
DQG�PDQDJHULDO�SDUW�RI� WKH�4XU
DQ�WHDFKHUV��VXFK�DV�VHOHFWLRQ�DQG�HYDOXDWLRQ�
DQG� PRWLYDWLRQDO� IDFWRUV�� LQ� WKH� SDUW� RI� LQGLYLGXDO� FKDUDFWHULVWLFV�� VXFK� DV�
SUDFWLFLQJ�WKH�4XU
DQ�DQG�EHLQJ�D�PRGHO�IRU�OHDUQHUV�DQG�VLQFHULW\��DQG�DOVR�LQ�
WKH�SDUW�RI�WHDFKHUV
�HGXFDWLRQDO�FKDUDFWHULVWLFV��LVVXHV�VXFK�DV�IDPLOLDULW\�ZLWK�
WKH�SULQFLSOHV�DQG�SUHUHTXLVLWHV�RI�WHDFKLQJ�WKH�4XU
DQ�FRXOG�EH�PHQWLRQHG�

.H\ZRUGV� 4XUDQ� 7HDFKLQJ�� (GXFDWLRQDO� /HYHO�� (GXFDWLRQ� 3URPRWLRQ��

7HDFKHU��4XUDQ�7HDFKHU�

��'DWH�RI�UHFHLYLQJ� ���$SULO�������'DWH�RI�DSSURYDO� ���'HFHPEHU����� �

���$VVLVWDQW�3URIHVVRU�RI�8QLYHUVLW\�RI�+RO\�4XUDQ�6FLHQFHV�	�(GXFDWLRQ��4RP �&RUUHVSRQGLQJ�$XWKRU�� VKRDHL���#JPDLO�FRP��

���3K'�VWXGHQW�RI�,VODPLF�$]DG�8QLYHUVLW\��4RP� PDKGLTKDVHPSRXU#JPDLO�FRP �
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˰ęĕ˰
Ăğù˰ŉʭ˙Ýě˫ŘŎíʭŕ˰ʯäőʭ˙µğí˰ûʭĄÝ˰ŐŰù˰ōŞŋĸă˰ŗ˰ġěŘŎí˰Ŕý˰ĂþĠő˰äŒŰĕ˰ŐŞŎùĚĿ˰ŗÝ ðăāùĖµŞ˰äµőùŗùĚĿ
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˰ĕŘċŗ˰ĂŋķğíüŞäŰʭŕʯĎİğ˰ěùíęùĕęŘēĚý˰üğʭŒŎ˰äģěŘŎ˰ŏùŘŒķ˰ʭý˰ĢŕŗÚÏ˰ŐŰù˰ęĕ˰
ĖŒĄĠŞőˈ˰äµğęĚý
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ę˕äþÝŘÝĚŕʭįʯŔµ×ęʭÏĽʭýʯ˰äµĄŊŗĕ

ĢńőġěŘŎíŗōŖĿāʭŰíĚýĞőùʭýŏíĚŃ˰ʯę˫ŗĕ˃ʯę˫ʭ˙ģʾʾʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˄˔˰
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˰ĢĔýŗäáÚŰãʭŕ˰ŗ˰ŉŘħù˰ʭý˰äŰʭŒģí˰ŏŘØ˙ŕ˰ãĕęùŘŎ˰Ŕý˰ʯŏʭ˙ŋĸŎ˰äģěŘŎíÏŞĢãʭµŕěʭŞő˰ŏíĚµŃ˰ĞŰęĖµă


ĕŘ˙ő˰ ę˫ʭģù
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ŎŔŎĖń

˰ęĕě˫ŘŎíʭŕãäŒŰĕğù˰˫Ėģ˰˛÷ʭŃ˰ãĕʭŰě˰ĂŞ˙ŕù˰ōŞŋĸă˰ŗ˰ãĚŞáĕʭŰ˰ãùĚýĂ˕ĚŎě˰�ʼ˰Ěŕ˰ŗ˰˔˰äµĤőùĕ˰ŔµÝ

˰ãùĚýĂŰĚĤýĖŒŎĕŘğĖģʭýʯĚĴőěùŌŦµğùʯµŰáĕʭŞĚãġù˰ŔĄµĠŰʭģď˰ŗ˰ōµŕ˰üµċùŗ˰ĕęùŘµŎ˰äµēĚý˰ęĕ˰äµĄ

ŎäĕŘģ˰
ŏʭŒ×ŔÝŁĕʭħ˰ŌʭŎùJ˰üµċùŗ˰ùę˰äŰŘµċ˰ōŋķµŎäĖµőùĕ˕äµŒŞŋÝ˰ʯäĿʭµÞŊù˰ʯʾˀ˅˂˰ʲʾ˰�ʿˀ˄˔


ŔÝʭČőíěùōŰĚÝ˰ŏíĚŃʯĜČĸŎ˫˙Ĥ×Ěğ˰ŗ˰ĂŰùĖŕ˰ðĤŒŎ˰ŗ˰ŌŦğù˰ĚþŎʭŞÏŔĂµğù˰äµŖŊù˰ĪŞµĿ˰ʯ˰ŗ˰ŏí˰ġěŘµŎí

ŔýĶþă˰ʯŏí˰ęĕ˰ōŰĚÝ˰ŏíĚŃ˰ŐŞ˙ŋĸŎ˰ĆĐýě˫ŘŎíʭŕã˰ĕęŘŎ˰äŎŦğùÝðăĖŞ
Ăµğù˰ŔµĄĿĚá˰ęùĚŃ˰ʯŏùĚµŃ˰ġěŘµŎí

˰˛Ŏʭģ˰ŗ˰Ăğù˰Ōʭķ˰ãĚŎùäőùŘēŗęʯĖŰŘČăʯ˰ŗ˰ŏĖµőùŘē˰ʭý˰ĮþăĚŎ˰ĆďʭþŎ˰ĚŰʭğ˰ŗ˰ĚŞĠŀă˰ʯōŞŕʭŀŎ˰ŗ˰Ŕ˙ċĚă

˰ŏíĚŃ˰ōŖĿĂµğù
ùʭýŔµÞŒŰĢŕŗÚÏʭµŕ˰ěù˰ŏíĚµŃ˰ġěŘµŎí˰ĵŘµīŘŎ˰ęĕŔńýʭµğ˰ʯĂµĠŞő˰ęùĕęŘµēĚý˰äőùĖµŒ×
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˰Ăğù˰˫ĖģŐŰù˰ŔÝ˰ĕŘēŎäĖőùŘăŔýŏùŘŒķ˰ŐŰĚĄŖýłŞńĐă˰ĂŖċ˰ʯĶþŒŎ˰ĵŘīŘŎ˰ŐŰù˰ęĕ
ĕŘģ˰ŔĄĿĚá˰ęʭÝ˰Ŕý
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ŗäáÚŰãʭŕ˰ŗ˰ãĕĚĿŗäáÚŰãʭŕ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

ōŕŒ×ŐŞĚþŎʭŞÏ˰ĆŰĕʭďù˰ęĕ˰ęŘĻ˰ŗ˰äğęĚý˰ʭýDęʭŖįù˰Ŕ˙÷ù˰ŗEŎäŏùŘăĠý˰Ŕý˰üŊʭİŎ˰ěù˰ãęʭŞ˰ ę˫ʭµýęĕ

˰ōŋĸă˰ŗ˰ōŞŋĸăŏí˰ĂŋŞĬĿ˰ŗ˰ŏíĚŃãĖŞŖģ˰ʲÛ
ę˕˰ĂĿʭŰ˰ĂğĕʯãŘīę˰ʯęŘÏ˛ŞŋĐăġŗęãʭŕġěŘŎíŏíĚŃ

ʭýĖŞÝ ðăĚýĚ˫ŞğĚþŎʭŞÏD˛ŕù˰ŗĂŞþŊùEę˫ŗĕ˰ʯŏíĚµŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˰ʯ˄ʯę˫ʭ˙µģʾˀʯĜŞŰʭµÏŗŏʭĄµĠŎě

ʾˀˆ˅˰ęĕ˰
˔ŏíĚŃ˰ġěŘŎí˰ĂŞ˙ŕùŁĕʭħ˰ŌʭŎù˰ŔÝ˰Ğý˰ŐŞ˙ŕ˰ōŰĚÝJŎäĖµŰʭŎĚĿ˰ʲˈťˎ ŏ˓
ˎ
ï ŐˑŎˑò˓µ ˏ̇ ŋ˓Ŋˑ äµļˑþˎŒ˓Ű

ŏˎíĚ˓ńˏŊ˓ù ōˎ çŋĸˎĄˎŰ ä çĄďˎ āˎŘ ˏ̇ Űµŋˑĸ˓ăˎ äĿˑ ŏˎŘÞˏŰ ŏ˓
ˎ
ï ŗ˓

ˎ
ïŔˑ ˑ̇ ŞˇäŒŞŋÝ˕˰ʯäĿʭÞŊù˰ʯʾˀ˅˂˰ʲʾ˰�ˁˁˁ˰ˉ˔˰ŔµÝ˰Ăµğù˰ęùŗùĜğ

ĕĚŞ˙ő˰ŐŎòŎʯŏí˰ĚâŎŉʭď˰ęĕ˰ʭŰ˰ŔÝ˰ãĚŞáĕʭŰ˰ŉʭď˰ęĕ˰ʭŰ˰ŗŏĕùĕĕʭŰģʭý˰ŏí
Ė˰ˇ˰ŗùĖē˰ĚþŎʭŞÏDŐŰĚĄŖýĕĚĿùę

ÝŎ˰äĠäĖőùĕĖŕĖý˰ĕʭŰ˰ŏùĚâŰĕ˰Ŕý˰ŗ˰ĕĚŞâý˰ĕʭŰ˰ùę˰ŏíĚŃ˰ŔÝ˰ʯʭČőí˰ŔÝŎäʲĖŰʭŎĚĿˈŐ˓Ŏˎ ō˓ÝˏęˏʭŞēˑōˎµ çŋĸˎăˎŏˎíĚ˓µńˏŊ˓ùŗˎ
Ŕˏ ˎ̇ çŋķˎˇ˰ʯãęŘő˕ʴʷʳʻ˰ĉ˰ʯˁ˰ĥ˰ʯʿˀˀ˔
˰˫ʭáĖŰĕ˰ěùäŋķJ˰ʯŉĕ˰ęʭŖý˰ŏíĚŃʭŕ˰ãùĚµý˰ĜµŞ×˰ŐŰĚăĖŒŎĕŘµğ˰ŗ

˰ŏʭĠőùù˰ʯĂğʭČőí˰ŔÝŎä˰ʲĖŰʭŎĚĿˈŊ˓ù ùŘ ˏ̇ çŋĸˎăˎ ŗˎŏˎíĚ˓ńˏęˑŗĖˏµ èĨŊù ˏ́ ʭŀˎģˑ Ŕˏ çőôˑĿˎ ˑˬ ęˑŘŒˏýˑ ùŘŀˏĤ˓Ąˎğ˓ù ŗˎ ûˑŘŋˏńˏŊ˓ù ĶˏŞýˑęˎ Ŕˏ çőôˑĿˎ˰ˇ

˕˰ʯäīę˰ľŰĚģĊŖőŔĻŦþŊùʯʾˀ˄ˆŔþİē˰ʲʾʾʽ
˔

ŏíĚŃ˰ġěŘŎí˰ûùŘć˰ęùŘáęĜý˰ĚþŎʭŞÏ˰ŔÝ˰Ăğù˰ãĖď˰Ŕý˰ōŰĚÝŌŦğùDŎäĖŰʭŎĚĿʲÝ˰ĚŕŔ˰ŏíĚµŃ˰ġĖőěĚĿ˰Ŕý

ĕěŘŎʭŞýùĖē˰ʯã˰ʯĂŎʭŞŃ˰ęĕ˰ŉʭĸĄŎĖÏęĕʭŎ˰ŗ˰ęęùĖċʭă˰äŕʭģĕʭÏ˰ĉʭă˰Ŕý˰ùę˰ŗùŔĄğùęíäŎĚý˰ŗ˰ĖŒÝŏʭĤŰù˰ʯäğʭþŊ

äŎŕ˰ŔÝ˰ĖőʭģŘÏÖŞĞÝŎĖŒőʭŏíŋŎʭµķ˰Ěď˕˰Ăğù˰˫ĖŰĖő˰ùę˰ʭŕäʯŔĸŞµĤŊù˰˛÷ʭµğŗʯʾˁʽˆ˰ʲŁ˃�ʾ˃˅˔˰ęĕ˰ŗ˰ˉ

˰ĚÝė˰ʯĚâŰĕ˰ĂŰùŗęęùĚÞă ŗ ōŞďĚŊù Ő˙ďĚŊù Ŕ
˒
ŋŊù ōĠýĂµ÷ùĚý˰Ćķʭý˰ʯÛĕŘÝ˰ĮğŘă˰ŏí˰ŗ˰ęĕʭµŎ˰ŗ˰ęĖµÏ˰ŗ˰ŅĕŘµÝ

ĸŎ˙ŋĢŎ˰Ģăí˰ěùä˰ĜŞő˰ŗ˰
ĕŘģŎä˰ŔÝ˰äĠÝ˰ʯĖŰʭŎĚĿíŰŔùãĖµŕĖý˰ĕʭµŰ˰ãĚâŰĕ˰Ŕý˰ùę˰ŏíĚŃ˰ěùʯ˰ŏí˰āŗŦµă˰Ěµċù

Ăğù˰˔ĜŞő˕˰ŗù˰ãùĚý˰˔ŔŰí˕ʯŎùĕʭŎäŔÝĕŘģ˰āŗŦăʯãęŘő˕ʯ˛÷ʭğŘŊù˰ÛęĖĄĠŎʴʷʳʻʲˁ˰�ʿˀ˂˔˰˫ʭâŰʭċ˰ŌʭńŎ

ŏíĚŃ˰ōŋĸĄŎ˰ŗ˰ōŋĸŎ˰ŔÝ˰Ăğʭċ˰ŏùĖý˰ʭăŌĚÝù˰ĚþŎʭŞÏDŏíĚŃ˰ōŋĸŎ˰ãùĚý˰ʲĕŘŎĚĿʯāùĕŘċŘŎ˰Ōʭ˙ăʯ˰ŏʭŞŕʭŎ˰äĄď

˰ġěĚŎí˰üŋį˰ʯʭŰęĕäŎ˰ʲŏʭ˙ŕ˕˰ĖŒÝˁ˰�ʿˀ˂˰
˔ĆŰĕʭďù˰ŐŰù˰ʭŖŒă˫Řŋċù˰ěù˰ÛĖőù˰ãŏʭŒĔğęʭýĚŖáĚþŎʭµŞÏD

˛ŕù˰ŗýĂŞEŏíĚŃ˰ġěŘŎí˰ĕęŘŎ˰ęĕ
ĖŰĕĚá˰ ę˫ʭģù˰ŏùĖý˰ŔÝ˰Ăğù˰ōŰĚÝ

ʿ
ùęęʭÞŕ˨´ʭńăęù˨ãʭŕ˨äģěŘŎí˨ĎİğŏíĚŃ˨ŏʭ˙ŋĸŎĚý˨ŔċŘă˨ʭýˮěŘŎíʭŕäŒŰĕ˨ã

ŗ˰ōŞŋĸăĂŞýĚă˰ŗ˰ŔĄģùĕ˰äŰťùŗ˰ĂŊĜŒŎ˰ŌŦğù˰ęĕŔýĂ÷ĚċŎä˰ŏʭŞŎ˰ęĕ˰ĚĴő˰ŐŰù˰ěù˰ŌŦğù˰ŔÝ˰Ăŀá˰ŏùŘă

˰˫ʭâŰʭċ˰ěù˰ŏʭŰĕù˰ĚŰʭğýääőùęŘő˰üŋŃ˰Ěý˰ŔÝ˰äăʭŰí˰ŐŞŊŗù˰ęĕ˰
Ăğù˰ęùĕęŘēĚý˰äŋŰĖýŌŦµğù˰ĚþŎʭµŞÏD˰ŉěʭµő

�łŋķ˕˰Ăğù˰ŏĖőùŘē˰ěù˰ŐĔğ˰ʯĂğù˰˫Ėģʾˉ˔˰ĚµâŰĕ˰äŰʭċ˰ęĕ˰ŗŔĄµģŘő˰ŗ˰ōµŋŃ˰Ŕµý˰ĖµőŗùĖēʯŘµğ˰ĕʭµŰ˰ĖŒá

äŎ�ōŋŃ˕˰ĖŒÝʾ˔


ŌŦğù˰äŎùĚá˰ĚþŎʭŞÏD˰ĜŞőŔýĶþă˰ʯŏíĚŃġěęùùę˰äŰťùŗ˫Ėµģ˰˛÷ʭŃ˰ŐĄģŘő˰ŗ˰ŏĖőùŘē˰ŗ˰ōŞŋĸă˰ãùĚýĖőù˰ʯ

ʭăʭċ˰ŏùĖýĖőùŘē˰ōŋĸŎ˰ùę˰ĕŘē˰ŏʭĤŰù˰ŔÝ˫˰ʲĖőĕŘŎĚĿ˰ŗˈ˫Ėµģ˰ąŘµĸþŎ˰ōµŋĸŎ˰ŐŎ˰ʭőʭ˙ŕ
Ōù˰ˇ˰ŗŏíĚµŃʯĜµŞő



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʹʼ

ōŞŋĸă˰ŗýĚăĂŞ˕�Ŕĸ˙ċʿ˔˰ùęŔýōŖŎ˰ŏùŘŒķĚăŐŰĖŕʭŞþőù˰ĂĈĸý˰Ľŗ˰´Ŕýŗ˫ÚŰŌŦğù˰ĚþŎʭŞÏD˰ěù˰ŗ˰˫ĕĚÝ˰ŏʭŞý

˰ŏʭĤŰùŔýäŎ˰ŗ˰˫ĕĚÝ˰ĕʭŰ˰ōŋĸŎ˰ŏùŘŒķ˰ʲĖŰʭŎĚĿ3PJQô Qü Qö
ĕ
ó PäQȬP/¸¿Rð

T
ò.PJ¼ Pö

T
ðR
T
Ł.2ŉí˕�ŏùĚ˙ķʾ˃ˁ˔˰ˉˈ˰ŗ˰ûʭµĄÝ˰ŗ

äŎ˰ŏʭőí˰Ŕý˰ùę˰Ă˙ÞďĕěŘŎí
ˇ

˰ęĕŔŎùĕùőí˰ĚýōŞ˰ŏíĚµŃ˰ŏʭµ˙ŋĸŎ˰äµģěŘŎí˰Ďİµğ˰ãʭµńăęù˰ĂŖċ˰ùę˰äŰʭŕęʭÞŕùę˰ęŘµĐŎ˰Ŕµğ˰ęĕ˰ōŰĚµÝ

ŗäáÚŰ˰ʯäĄŰĚŰĖŎ˰ŗ˰ãęʭĄēʭğ˰ãʭŕŗäáÚŰ˰ŗ˰ãĕĚĿ˰ãʭŕŗäáÚŰ
ōŞŕĕ˰Ŕ÷ùęù˰ŏíĚŃ˰ŏʭ˙ŋĸŎ˰äģěŘŎí˰ãʭŕ

˨Ŕý˨ŔċŘă˨
ľŊùŗäáÚŰäĄŰĚŰĖŎ˨ŗ˨ãęʭĄēʭğ˨ãʭŕ

ĚĿ˰ęĕ˰äĄŰĚŰĖŎ˰ĎİğíŏíĚŃ˰ġěŘŎí˰ĖŒŰʯäŎ˰ʭŀŰù˰ùę˰äŰùĜĠý˰ŗ˰ōŖŎ˰ĢńőŔµÝ˰ĖµŒÝ˰Ŕµý˰ĕŘµēŔµþŒċʭŕ˰ã

ċ˰ŏí˰ěù˰ʯĕęùĕ˰äâĄĠý˰äŀŋĄĔŎ˰Ŕŋ˙ŎäʲĕĚÝ˰ ę˫ʭģù˰ĕęùŘŎ˰ŐŰù˰Ŕý˰ŏùŘă

˨
ÜŰäýʭŰěęù˨ŗ˨ĢŒŰĜáĎŞĐħ

äğęĚý˰ʭýŌŦğù˰ĚþŎʭŞÏ˰ Ě˫ŞğD˰ĦĔĤŎŎäĂþĠő˰ŏʭĤŰù˰ŔÝ˰ĕŘģŔýĜá˰ĂŞýĚă˰ŗ˰ĢŒŰ˰ŏíĚµŃ˰ŏʭµ˙ŋĸŎ

ŔĄģùĕ˰Ōʭ˙Ąŕù˰ĕęŘŎ˰ĕùĚĿù˰Ŕý˰ùę˰ŌĕĚŎ˰ŗŁŘćŗäŎ˰ĵʭċęù˰ĕŘēĖőĕùĕʯĽęʭĸŎ˕˰ęĕ˰ŏíĚµŃ˰ġěŘµŎí˰ěù˰äµģęùĜá

ĚþŎʭŞÏ˰ Ě˫Şğʯʾˀ˅ʽ˰ʲˁˆ	˄ʾ˔ˉýäŏŗĖý˰Üģ˰ĢŒŰĜá˰üğʭŒŎŏíĚŃ˰ŏʭ˙ŋĸŎʯ˰ĖµŒŰùĚĿ˰ãĕŘĸµħ˰ĚŞğ˰ęʭĴĄőù

˰ŏíĚŃ˰ġěŘŎí˰äŰŗěęíĂğĕőĂğù˰äŒĄĿʭŞ
Řğ˰ěùĚµâŰĕ˰ãŏŗĖµý˰ĂµŞŊʭĸĿ˰Ěµý˰Ě˙ĄµĠŎ˰āęʭµĴő˰ŗ˰äýʭµŰěęù

ŏíĚŃ˰ŏʭ˙ŋĸŎŔý˰äýʭŞĄğĕ˰ʯ˰ĖŒŰùĚĿ˰ûŘŋİŎġěŘŎíŏíĚŃ˰
Ăğù˰ŐÞ˙Ŏʭő

ʯäĔŰęʭă˰ĖŕùŘģ˰ĝʭğù˰ĚýŌĚÝù˰ĚþŎʭŞÏDęĕ
ˍ
ʭĨĔģŏʭÞŎ˰ęŘĬď˰ŏíĚŃ˰ġěŘŎí˰ãʭŕŔµĄĿʭŰ˰ĶµĿę˰Ŕµý˰ŗ

äĄğʭÝ˰ŗ˰ĦŃùŘőäŎ˰ʭŕäŎ˰ʭķĕ˰ŏʭőí˰ãùĚý˰ŗ˰ĖŒĄēùĕĚÏĖőĕŘŎĚĿ˕ʯęʭŞŎùęęʭµă˰ʯŏíĚµŃ˰ĒŰʾˀ˃ʿ˰ʲʿʿ˄˔˰ŔµÝ˰ˉ

ŐĄģùĕ˰ĂŞ˙ŕù˰ĚâőʭŞý˰üŋİŎ˰ŐŰù˰äŕʭá í˰ŗ˰Ģőùĕ˰ěù˰üğʭŒŎ˰ŗ˰ŌěťŏíĚµŃ˰ġěŘµŎí˰ĖµŒŰùĚĿ˰ęĕĢĔýʭµŕ˰ã

˰äăęʭĴő˰ŗ˰äĄŰĚŰĖŎ
Ăğù


ŗĕŒŞŖý˨ˬĕʭŀĄğù˨ěù˨ŔäģĜŞâőù˨˛ŎùŘķ

˰ěù˰˫ĕʭŀĄµµğù˰äĄŰʭµµ˙ď˰ŗ˰äµµģĜŞâőù˰˛µµŎùŘķĮµµğŘăŏùĚŰĖµµŎŏíĚµµŃ˰ŏʭµµ˙ŋĸŎ˰Ŕµµý˰ĂþµµĠő˰äµµőíĚŃ˰ʯ˰Ģµµńő

ĸăŐŞŞ˫ĖŒŒÝãùäŎ˰ʭµŀŰù˰ŏíĚµŃ˰ŏʭµ˙ŋĸŎ˰äµģěŘŎí˰äŀŞÝ˰Ďİğ˰ãʭńăęù˰ŗ˰ĕŘþŖý˰ęĕ˰
ĖµŒÝ˰ŔµÝ˰Ăµğù˰äŖŰĖµý

ŌĖķʭ˙ď˰ŏʭ˙ŋĸŎ˰ěù˰ĂŰʭýŔŃŦķ˰ŗęĕ˰ĖŒ˙őùŘăŏíĚŃ˰ġěŘŎí˰Ćķʭý˰ʯý˰ŗ˰ãĕĚĠŊĕäĻęäĄþ˰ęʭµÝ˰ęĕ˰ŔĄµğʭÝ˰ŗ

ŏĖģŏí˰ęʭÝ˰ĂŞŀŞÝŔý˰ʭŕŏʭŎěęŗĚŎŎä˰Ŕµý˰ùę˰˫ĜµŞâőù˰ŏùĖŒ˙µĤőùĕ˰
ĕŘģ˰ŗĕ˰ĵŘµőäµőŗĚŞý˰ŗ˰äµőŗęĕ˰ōŞµĠńă

Ŏä
ĖŒŒÝäőŗęĕ˰˫ĜŞâőù˰ĢńőōŖŎĚă˰ŗ˙ķłŞ˰ʭŀŰù˰ãĚŞáĕʭŰ˰ęĕ˰ùę˰ãĚăŎäˉĖŒÝŔÝùĚ×˛µŎʭķ˰ʯäőŗęĕ˰˫ĜŞâőù

ÛĚĐŎŔý˰ʯĂğù˰ĕĚĿ˰ĕŘē˰ŏŗęĕ˰ŏíŘĐőãŔÝ˰ʯŏŗęĕ˰ěù˰ĕĚĿ˰ãĚŞáĕʭŰ˰Ŕý˰ĂþĠőŔŃŦķ˰ãěʭŞő˰ĚâŰĕ˰ŗ˰ĖŒÝ˰ùĖŞÏ



ʵʺʳ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϲϱͲϮϴϲ
/Es�^d/'�d/E'�d,��&��dKZ^�K&�/DWZKs/E'�d,����h��d/KE�>�>�s�>�K&�YhZ�E�d���,�Z^�
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

łŰŘĤă˰Ŕý˰ʯ˫ĜŞâőù˰ĵŘő˰ŐŰù˰
Ėģʭþő˰äőŗĚŞý˰ãʭŕˉĂğù˰ĕĚĿ˰Ě˙ĄĠŎ˰ĂĿĚĤŞÏ˰ŐŎʭī˰äµőŗĚŞý˰˫ĜŞâőù˰ĽŦēĚý

ÛĚĐŎ˰Ŕý˰ŔÝʭŕã˰ʯŏʭČŞŕ˰ŗ˰ġĜŞâőù˰ʯŘŰę˕˰ĕęùĕ˰ěʭŞő˰äőŗĚŞýʾˀ˄˃ʲʾʽ˰
˔Ăğù˰ĎīùŗĚÏʯĂµŖċùŰĕʭµČ

ŗ˰ŔŃŦķĄģùŞŁʭáùĚĿ˰ĂŖċŞĚãġěŘµŎí˰ŗµþŋİŎ˰ĚµŕʯäĂēʭŒµģŐŞµŞþă˰ŗ˰ŗ˰ĵŘµīŘŎ˰ŏíōµŖĿʭċŰ˫ʭµâ˰ŗ

˙ŕùŞĂŏíĢńő˰ěùĠýŞęʭćðă˰ŗ˰ōŖŎ˰ęùĕęŘēĚý˰ãęùĘáĚŞĂğù˰
ʭČőíŔÝ˰ŏʭ˙ŋĸŎ˙ŕùŞĂʭċ˰ŗŰ˫ʭµâ˰ŏíĚµŃ˰ùę

ŔýýŘēĖŒŒÞő˰Ûęĕ˰ä˰ŗŔýĶþăŃ˰ʯŏíŔý˰ŏíĚğęĕ˰ŏùŘŒķäŁŘĿ˰ŗ˰ŔŎʭőĚýäþŒċıʭĐŊŎäĕŘģŐµŰùěù˰
˰ŗęáùĚĿµŞĚ˰ʯ

Ğőù˰ŗ˰ġěŘŎí˰ŁʭŞĄģù˰Ăµğĕ˰ěù˰ùę˰ŏíĚŃ˰ʭýŎäŐŞŎŘµĨĸŎ˰āʭµŰùŗę˰ŗ˰ōŰĚµÝ˰ŏíĚµŃ˰ęĕ˰
ĖµŕĕE˰ĕęùŘµŎ˰ęĕ

˰Ŕý˰ãĕĖĸĄŎ˫ĜŞâőù˰ĢńőŔý˰ĕŘē˰˫ʭâŰʭċ˰ŗ˰ęʭÝ˰ěù˰ĂēʭŒģ˰˛Ŏʭģ˰ŔÝ˰äőŗęĕ˰ãʭŕĂµğù˰ŏíĚµŃ˰ōµŋĸŎ˰ŏùŘŒķ˰ʯ

˰ŔÝ˰ĕęùĕ˰ ę˫ʭģùŔýŏùŘŒķ˰ŔőŘ˙őŎäʲĕĚÝ˰ ę˫ʭģù˰ĕęŘŎ˰ŐŰù˰Ŕý˰ŏùŘă

ʯĆŰĕʭďùŏíĚŃ˰Ŕý˰äŕʭá í˰ÛŦŎ˰ùęãĚăĚýʭċęĕäŎ˰ŌŦµķù˰ĂµĤŖý˰ęĕ˰ŏʭŒŎòŎ˰ā˰ěù˰äĈŰĖµď˰ęĕ˰ʯĖµŒŒÝ

ōĳʭÝ˰äğŘŎ˰ŌʭŎùJ˰ʲ˫ĖŎíˈçŏôˑĿˎāˑʭċˎęˎĕˎĀˑ çŒČˎŊ˓ùäŋˎķˎęˑĖ˓ŃˎāˑʭŰˎíŏˑíĚ˓ńˏŊ˓ùŉˏʭńˎŰˏŔˏŊˎ
˓
ïĚˎµŃ˓ùŗˎŁˎę˓ù

ˏ
ïĚˎµń˓ŞˎĿˎçōµćˏäµŃˎĚ˓Űˎ˰ˇ

ʯäŒŞŋÝ˕äĿʭÝ˰ŉŘħù˰ʯʾˀ˄˂˰ʲˁ˰�˃ʾʾ
˔

ĚâŰĕ˰ãŘğ˰ěù˙őä˰Ģńő˰ŏùŘă˫ĜŞâőùĚŞý˰ãʭŕ˰äőŗ˰ęĕ˰ùęÝĂŞŀŞäĤĔý˰ŏíĚŃ˰ġěŘŎí˰ĚŎùĂĿĚá˰˫ĖŰĕʭő


˰˛Ŏðă˰ʭýŌŦğù˰ĚþŎʭŞÏ˰ Ě˫Şğ˰ęĕDʯ˰ŔċŘă˰ŏùĜŞŎ˫ĜŞâőù˰ĕʭČŰù˰Ŕý˰ĂþĠő˰ŏʭĤŰùŔŃŦķ˰ŗ˰ŏʭµ˙ŋĸŎ˰ŏʭµŞŎ˰ęĕ

ŏíĚŃʯ˰ĦĔĤŎŎäŔÝ˰ĕĕĚá˰Ŕý˰ ę˫ʭģù˰ãĕęùŘŎŎäĕĕĚá˰ęĕ˰ʲěʭĻí˰ʯŌŦğùŏĕĚÐµğ˰ĝʭµĠď˰ŗ˰ōµŖŎ˰ãʭµŕęʭÝ

äķʭ˙Ąċùʭá í˰Ŕý˰ĭŘŒŎ˰ʯĕùĚĿù˰Ŕý˰ěù˰ĦĔģ˰äŕĕŘý˰ŏíĚŃ˰Ĳŀď˰ŗ˰Ă÷ùĚŃäŎùĚá˰ŉŘğę˰ŗ˰˫ŌŦğùD˰ŗ˰ŏʭµŰęʭŃ

˰Ŕý˰ùę˰ŏʭĴĿʭď˙ŕ˰äþħʭŒŎäŎ˰Ăķʭ˙ċ˰ĂŎʭŎù˰ŗ˰äŕĖőʭŎĚĿ˰ŏŘØʭ˙áĖőĕę˰ęĕ˰
Ăğù˰˫Ėģ˰ŏʭŞý˰ĆŰĕʭďù˰ŔÝ

ŌŦğù˰ĚþŎʭŞÏDʯĖőĕùĕ˰ęŘĄğĕäőʭ˙ŋĠŎ˰ĚŕŔÝ˰ŏíĚŃ˰ŏùĚâŰĕ˰ěù˰ĢŞýŔĄēŘŎíĶ˙ċ˰ʯęŗíŗ˰ã˫ĕĚµÝ˰Ĳµŀď˰ʭŰ

ùĂğʯ˰ŏùĚâŰĕ˰ĚýÞďōäŋŎʭķ˰äĬăĚŎ˕˰ĕęùĜá˰ěʭ˙ő˰ŏʭáĕĚŎ˰Ěý˰ŗ˰ĖőùęʯōŰĚµÝ˰ŏíĚµŃ˰ ę˫ʭµýęĕ˰Řµő˰äµĤŕŗÚÏ˰ʯ

ʾˀ˄ˁ˰ʲ˃ˁ˰ěù˰ĞÏ˰
˔Ėďù˰àŒċ˰ĚÞŞÏ˰ŐŞĿĖă˰ŌʭâŒŕ˰ęĕ˰ŗùĖŖģ˰ʯĢŞý˰ŔµÝ˰ãĖŞŖµģĚµăŏíĚµŃäŎĂµĠőùĕʯ

ĕŘý˰ŌĖńŎ˰ŗōŕŒ×ŐŞ˰ŔÝ˰ãĖŞŖģ˰ĚþŃĢŞý˰āʭŰíĕĜő˰ʯĕŘý˰˫ĕĚÐğ˰Ěįʭē˰Ŕý˰ãĚăÜŰĚăäŎ˰ęùĚŃ˰˫Ĝ˙ď˰Ŕý˰Ėµőĕùĕ

˕ęʭĸŎʯĽĚþŎʭµŞÏ˰ Ě˫Şµğ˰ęĕ˰ŏíĚµŃ˰ġěŘµŎí˰ěù˰äģęùĜáʯʾˀ˅ʽ˰ʲˁˆ	˄ʾ˰ěù˰äµŕŗĚá˰äĄµğĚÏĚğ˰ŏĕĚÐµğ˰
˔

˰ŐĄĠőùĕ˰ĂŖċ˰Ŕý˰ŏùŘċ˰ÜŰ˰Ŕý˰ŏʭőʭ˙ŋĠŎĚ˫ńý˰ ę˫Řğ˰āʭÞő˰ěù˰ĜŞő˛ýʭŃ˛ŎðăĂğù



ŔğŐĄĿĚá˨ĚĴő˨ęĕěʭŞőãĕʭŎ˨ãʭŕˬĚŎěŗę˨ŗŏíĚŃ˨ŏʭ˙ŋĸŎ

ýä˛ŎùŘķ˰ěù˰ÜģĢŰùĜĿùŏíĚŃ˰ŏʭ˙ŋĸŎ˰ęĕ˰˫ĜŞâőù˰ʯŎðăŐŞʭŕěʭŞőŏí˰ Ě˫Ŏěŗę˰āʭċʭŞĄďù˰ŗ˰ãĕʭŎ˰ã˰
Ăµğʭŕ

˰Ćķʭý˰Ăğù˰ŐÞ˙Ŏ˰ʯĵŘīŘŎ˰ŐŰù˰Ŕý˰ŔċŘă˰ŌĖķĽĚħ˰ĚĴő˰ʭŰýä˰äēĚý˰äáĜŞâőù˰ŏíĚŃ˰ŏʭ˙ŋĸŎ˰Ŕµý˰ĂþĠő˰ōŞµŋĸă

˰ŏíĚŃ˰ãʭµŕěʭŞő˰ʭµý˰ĮþăĚµŎ˰ĆďʭþŎ˰ěù˰äÞŰ˰ĚâŰĕ˰ãŘğ˰ěù˰
Ăğù˰ōŰĚÝ˰ŏíĚŃ˰ġěŘŎí˰ĚŎù˰ęĕ˰äþŞğí˰ĕŘē˰ŗ˰ĕŘģ

˰ŁŘńď˰ŗ˰āĚċù˰ĵŘīŘŎ˰ŏʭ˙ŋĸŎ˰ãĕʭŎŏíĂğʭŕŗę˰ʯ˰ùę˰ŔįŘýĚŎ˰āʭŰùŎä˫ŗĚá˰ŗĕ˰Ŕý˰ŏùŘăʲĕŘ˙ő˰ōŞĠńă



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʺʴ

ŔÝ˰äăʭŰùŗęľŊʭĔŎŏíĚŃ˰ōŋĸŎ˰ĮğŘă˰ĕĜŎ˰ŗ˰Ěċù˰ĂĿʭŰęĕ˰ŔÝ˰ĖŒĄĠŕŎäŏùŘă˰˛Űė˰ĕęŘŎ˰Ŕý˰ŔőŘ˙ő˰ŏùŘŒķ

˰ʲĕŘ˙ő˰ ę˫ʭģùŉˎʭŃˎŋˑķˎäJʲˈĀˑµŎˎʭŞńˑŊ˓ù ŌˎŘ˓Ű Ŕˏ çĴďˎ ŏˎʭÝˎ ù̱Ěċ˓
ˎ
ï ŏˑíĚ˓ńˏŊ˓ù ōˑŞŋˑĸ˓ăˎ äŋˎķˎ Ęˎēˎ

ˎ
ï Ő˓Ŏˎˇ˕ʯäŋŎʭµķ˰Ěµďµğŗ˰˛÷ʭ

ŔĸŞĤŊù˰ʯʾˁʽˆŁʲʾ˄˰�ʾ˂˃
˔

˰Ōŗĕ˰˫ŗĚáăʭŰùŗę˰äùę˰ĕĜŎ˰ŗ˰Ěċù˰ĂĿʭŰęĕ˰ŔÝŏíĚŃ˰ŐŞ˙ŋĸŎ˰ĮğŘă˫ĕĚ˙µģ˰ĜŰʭċĖőù˰ʲŁĕʭµħ˰ŌʭµŎùJ˰ęĕ

ĕ˰ŔÝ˰ŌĕĚŎ˰äēĚý˰ŔŖþģ˰Ŕý˰ĒğʭÏŏíĚŃ˰ōŋĸŎ˰ĖŎíęùęŎ˰ĖŞŋÏ˰ŗ˰ŌùĚďäʯĖŒĄĠőùĕĕŘŎĚĿˈ˰ʲʭµ ˎ̇ çőóˑ Ŕˑ çŋŊù ˏ́ ùĖˎķ˓
ˎ
ï ûˎĘˎÝˎ

Ř ˏ̇ éŋĸˎŰ ťˎ ŏ˓
ˎ
ï ùŗĕˏùęˎ

ˎ
ïʭ̱ďʭþˎŎˏ ōˑ éŋĸˎ ˏ̇ ŋ˓Ŋˑ ŏˎʭÝˎ ˑˬ ĖˑŊˎŗˎ ĀˎŰĕˑ ōˎ

éŋĸˎ ˏ̇ Ŋ˓ù äİˎķ˓
ˎ
ï Ŧ̱ċˏęˎ çŏ

ˎ
ï Ř˓Ŋˎ ŏˎíĚ˓ńˏŊ˓ù ōˏŕˏĕˎťˎŗ˓

ˎ
ï ùˇ˕Őýù˰ʯŔŰŘýʭý˰ť˰ŐµŎ

ŔŞńŀŊù˰ Ě˫ĬĐŰʯʴʶʹʺʲˀ˰�ʾ˃ˀʲäŒĸŰ˰ˉ˔äŎ˰Ĺŗęĕ˰ŏʭőí˰
ùĖē˰ŏʭŒ˙ģĕ˰ĖŒŰŘáłŰĚį˰ŐŰù˰ŔýäŎ˰ʭµă˰ĖµŒŕùŘē

ĖŕĖő˰ŏíĚŃ˰ġěŘŎí˰ùę˰ŏʭĤőùĖőěĚĿ˰äĠÝŏŘē˰ŗ˰ŔµŰĕ˰ŉĕʭµĸŎ˰äµļŋþŎ˰ŏíĚµŃ˰ōµŋĸŎ˰Ŕµý˰äĨĔģ˰Ěáù˰
ʭµŖýã

ĕěùĕĚÐý˰ùę˰ġĖőěĚĿʯ
ĕŘý˰ĖŕùŘē˰ĜŰʭċ˰ŗ˰čʭþŎ˰ōŋĸŎ˰ãùĚýˇ

ĚþŎʭŞÏD˛ŕù˰ŗýĂŞE˰ŏùĚµŃ˰ŏʭµ˙ŋĸŎ˰ãĕʭŎ˰ãʭŕěʭŞő˰ŗ˰ġʭĸŎ˰Ŕý˰ĂþĠőùę˰äµħʭē˰ŔµċŘăŔĄµģùĕĖőù˰ʯ

ŔýŔőŘáùã˰ŔÝä˙Ŗğý˰ěùĂŞŉʭ˙ŊùĄµģùĕ˰ĥʭµĨĄēù˰ŏʭµőí˰Ŕµý˰ŏʭőʭ˙ŋµĠŎęĕ˰
Ăµğù˰Ŕ˰āĚµĬď˰ěù˰äµĄŰùŗę

äŋķJ˰ʲĂğù˰˫ĖŎí˰ŏíŔÝ˰äĨĔģ˰ʯĕĚŰĘÐý˰ùę˰ŌŦğù˫ĕŘý˰āùęŘĄğĕ˰ōŞŋĠă˰ŗ˰ĶŞİŎ˰ʯĖµŒÝ˰Ă÷ùĚŃ˰ùę˰ŏíĚŃ˰ŗ

ý˰ěù˰ęʭŒŰĕ˰ĂĠŰŗĕ˰ŉʭğĚŕĂŞŉʭ˙ŊùĚ˫ŖýäŎ˰ĖŒŎŔµý˰ʭµŞőĕ˰ęĕ˰Ěµáù˰ŗ˰ĕŘģ˰ěŗę˰ʯĕŘµĤő˰˫ĕùĕ˰ŗù˰Ŕµý˰˛µŎʭÝ˰ęŘį

ĢŞý˰ěʭŞő˰ŔÝ˕˰ĂŎʭŞŃĕĚÝ˰ĖŕùŘē˰ĂĿʭŰęĕ˰˔ĕęùĕ˰ãĚă


˰ĂŰùŗę˰ęĕ˰ĚŞŎù˰ěù˰ãĚâŰĕŏʭŒŎòŎäŋķJ˰ŏʭµĤŰù˰ŔµÝ˰˫Ėµģ˰˛µńő˰ãùĚµýŏʭµŰęʭŃŗĕ˰ʯŗĕ˰ęùĜµŕ˰ěù˰ęùĜµŕ

ýĂŞŉʭ˙ŊùäŎ˰ĥʭĨĄēùĕùĕĖőãĖŒŕ˰äńĄŎ˕ʯŉʭ˙ĸŊùĜŒÝ˰ʯʾˀ˃ˁŁ˰ʲʿ˰�ʿˀˆ
˔

íĂŰ˰āʭŰùŗę˰ěù˰˫ŗĚá˰ŗĕ˰ŐŰù˰ĩęʭĸă˰ĶĿę˰ĂŖċ˰äŋŎí˰ãĕùŘċ˰ŔŋŊùŎä˰ʲĖŰŘáˈ˰ŗ˰´ùĚµģ˰ãʭŒĸŎ˰Ŕý˰´ùĚĄģù

ŔÝ˰äĠÝ˰
Ăğù˰ġŗĚĿùę˰äĠŒċŎäĖģŗĚĿʯäŎ˰Ăğĕ˰ěù˰ùę˰ŏíäŎ˰ōŕùĚĿ˰ùę˰ãĚâŰĕ˰ĜŞ×˰ŗ˰Ėŕĕ˰äµŊŗ˰ʯĖŒÝ

Ŕő˰ĕĚÝ˰Łʭŀőù˰ùę˰ãŘŒĸŎ˰ãťʭÝ˰äĠÝ˰Ěáùä˙ő˰ʭŕę˰ùę˰ŏí˰ʭŖŒăãĚµâŰĕ˰Ŕµý˰ŏí˰ãʭµİķù˰Ő˙µī˰ŔÞŋý˰ʯĖŒÝʯ˰ŔµŰʭŎ

ŔÝʭČőíěù˰
Ėģ˰ĖŕùŘē˰äþŞĻ˰ĵʭĄŎ˰ŏí˰äőŗĜĿùŐĄēŘŎíŏí˰ĽęʭĸŎ˰ŗ˰ŏíĚŃ˰ãùĚýŌĕĚµŎěùĵŘµő˰ŗ˰äµþŞĻ˰Łʭµŀőù

ŒĸŎ˰ãʭİķùĂğù˰ãŘùĘŊ˰ˉŔő˰Ŕµý˰ùę˰ĕŘċ˰ŗ˰ʭĔğ˰ĂþĈŎ˰ŗ˰ĥʭē˰Ěćù˰ŔÞŋý˰ʯĕęùĖő˰ùę˰āʭŰí˰ġŗĚĿ˰äŀŒŎ˰Ěćù˰ʭŖŒă

˰ěù˰äēĚý˰ęĕ˰Ěáù˰
ĕęùĕ˰˫ùĚ˙ŕāʭŰùŗę˰ŐŞµŒ×˰˫Ėµģ˰äµŖő˰ŏí˰ĖµŒőʭŎ˰ŗ˰ŏíĚŃ˰ōŞŋĸă˰ĚýùĚý˰ęĕ˰āĚċù˰ĂĿʭŰęĕ˰ěù

˰ãęŘĄğĕŔþŒċ˰ŏʭ˙ŕ˰ęĕ˰ùĚŰě˰ˉōŰĚĐă˰ŗ˰ĚŞńĐă˰Ŕő˰ʯĕęùĕ˰ōŰĚÞăāʭŰùŗę˰ŔÝ˰Ăğù˰˫ĖŎíęʭĔŎŏíĚŃ˰ŏʭ˙ŋĸŎ˰ĉ

ý˰ěù˰ùęĂŞŉʭ˙ŊùüĠÝ˰ʯĚċʭă˰ʭŰ˰ĚŞċù˰ŏŘØ˙ŕ˰ŏʭőí˰ʭă˰ĖŞŒÝ˰ŐŞŎðăĖŒģʭý˰ŔĄģùĖő˰äŰʭŞőĕ˰ęʭÝŗʯäŋŎí˰ãĕùŘċ˕

ŔĤŰĖőù˰Ŕ˙Ĥ×Ěğ˰ʯʾˀ˅˃˰ʲˁ˰�ˆ˄
˔
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˨
û˨Ŕý˨ŔċŘăŗäáÚŰŏíĚŃ˨ōŋĸŎ˨ãĕĚĿ˨ãʭŕ

ŔÝʭČőíěù˰ŏíĚŃōŰĚÝʯ˰äýʭĄÝ˰ŗ˰ĖŒ˙ċęù˰ŗ˰Ăğù˰ŔþăĚŎĖŒŋý˰ōŞŋĸă˰ěù˰ĜµŞő˰ŏíäµŰťùŗ˰˫ʭµâŰʭċ˰ęùĕęŘµēĚý

ĂğùʯùěùŐŰ˰ŗę˰ōŋĸŎ˰ĜŞő˰ŏíŎä˰ĂĠŰʭýŗäáÚŰŏðģ˰ęĕ˰äŰʭŕ˰Ěµý˰ŔµŎùĕù˰ęĕ˰
Ėµģʭý˰ŔĄµģùĕ˰äµŖŊù˰ûʭµĄÝ˰ŐŰù

˰ĝʭğùě˫ŘŎíʭŕ˰ŗ˰āʭŀħ˰ŐŰù˰ěù˰äēĚý˰Ŕý˰äŒŰĕ˰ãŔĨēʭģʭŕ˰ ę˫ʭģù˰ŏíĚŃ˰ŏʭ˙ŋĸŎ˰ãŎäʲōŞŒÝ

ãěʭğĕŘē˨
ÜŰ

ŐŰùěù˰ʯĂğù˰ãěʭğĕŘē˰ûʭĄÝ˰ŏíĚŃ˰ŔÝʭČőíěùĖĄýù˰Ģ˙ŋĸŎ˰ʯĂğù˰ŔĄĠŰʭģ˰ŗę˰ĕěʭµĠý˰ùę˰ĕŘµē˰ùŗ˰ŏʭµŞŎ

˰ĕŘē˰ęʭĄĿę˰ŗ˰ęʭĄŀá
ĖµŰʭ˙ő˰ĕʭČŰù˰ùę˰Ōěť˰äâŒŕʭ˙ŕōµŋĸŎ˰ŏíĚµŃŎäʯĂµĠŰʭý˰ĕŘµċŗ˰ęĕ˰ĚµÞŀă˰ŗ˰ĚýĖµă˰ʭµý

˰ŗ˰ĢŰŘēŔĄēʭğ˰ŔŒŰĕʭŖő˰ĕŘē˰ęĕ˰ùę˰ŘÞŞő˰āʭŀħ˰ʯäŃŦēù˰ŗ˰äďŗę˰ãěʭğĕŘēĢőùĕ˰Ěµý˰ĖµőùŘĄý˰ʭă˰ŏùěŘµŎí

ćðăĚŞŏí˰ŗ˰˫ĕʭŖőŔŋ×˰
ĖµŒÝ˰äŰʭµ˙Œŕùę˰ŗ˰ĂŰùĖµŕ˰ùę˰ʭµŕµĤő˰äŒŞäµğŘŎ˰āĚµĬďJ˰ŗāĕʭþķʭµŕ˰ĚþŎʭµŞÏ˰ã

ŌŦğùD˰ŗ˰ōŞµŋĸă˰ōµŖŎ˰ŗ˰ĚµŞİē˰ĂŞŊŘøµĠŎ˰ġĚŰĘµÏ˰ãùĚµý˰äáĕʭµŎí˰üĠÝ˰ŗ˰´ùĚď˰ęʭĻ˰ęĕ˰ĂĈĸý˰ěù˰ĢŞÏ

ŏʭĠőù˰ĂŞýĚăý˰äŋŖċ˰ęĕ˰ŔÝ˰ʭŕäŔńýʭğ
ĂğʭķĖŎ˰ŐŰù˰Ěý˰˫ùŘá˰ŐŰĚĄŖý˰ʯĖőĕŘý˰ŔĄĿęŗĚĿ

ŔÝ˰˫ĖŎí˰äŋńő˰ęĕ˰āĚĬďäĠŞķJ˰Ŕý˰ĒğʭÏ˰ęĕ˰ŏŘŰęùŘď˰ŔÝŉùòğĖőĕĚÝŔ×˰ʭý˰ʲōŕ˰äĠÝµĤőŐŞ˰ʱōŰŘµģ

˰ʲĕŘŎĚĿˈ˰ĂþµĠő˰ùę˰ʭ˙µģ˰ŗù˰ōµŋķ˰ŗ˰ĖŰùĜŀŞý˰ʭ˙ģ˰Ģőùĕ˰Ěý˰ŗù˰ŐĔğ˰ŗ˰ĕěùĖŒŞý˰ùĖē˰ĕʭŰ˰Ŕý˰ùę˰ʭ˙ģ˰ŗù˰ŏĖŰĕ˰ŔÝ˰äĠÝ˰ʭý

˕˰ĕěʭµğ˰˛ŰʭŎ˰ŗ˰ŔċŘĄŎ˰āĚēíʯäµŒŞŋÝäĿʭµÝ˰ŉŘµħù˰ʯʾˀ˄˂˰ʲˁʽãĕĖµĸĄŎ˰āʭµŰí˰ęĕ˰
˔ōŕµĤőäŒŞ˰ŗ˰ŏʭµÞŞő˰ʭµý

ŗęã˰ěù˰äőùĕĚáŔŒá˰ŗ˰ŏʭ˙Ŋʭĳ˰ŏùęʭÝ˰ĕęŘŎÝðăùĚµŃ˰ĖŞĂµğù˰ŔµĄĿĚá˰ę˕˰�ĽùĚµķùʾˆˆ
˔˰üµįʭĔŎùŐµŰ˰ęĕ˰ûʭµİē

˰Ŕ˙ŕ˰ĂńŞńďĕùĚĿù˰ʭă˰Ăğù˰äŃŦēù˰ŔĄÞő˰ŐŰù˰Ŕý˰˛˙ķûĚŃ˰Ŕý
ĖŒŰʭ˙ő˰ùĖŞÏ˰Ăğĕ˰äŖŊù


ŗĕġěŘŎí˨ęĕ˨ĥŦēù

˰ŏíĚŃ˰ōŋĸŎŎä˰ùę˰ùĖē˰ãʭīę˰ĕŘē˰ōŞŋĸă˰ĖŒŰùĚĿ˰äŎʭ˙ă˰ęĕ˰ĂĠŰʭýĚĴőĖŎ˰ŗ˰Ėŕĕ˰ęùĚŃŊʭĸĿĂŞ˰Ěµý˰ùę˰ĕŘē˰ãʭŕ

Ėďù˰˫ʭáęĕ˰ęĕ˰äŊŘþŃ˰ĝʭğù˰ěù˰ãĚý˰ŗ˰ĂŰŔőŘáĚŕ˰
Ėŕĕ˰ęùĚŃ˰ġùĕʭÏ˰ŗ˰ĂĸŀŒŎ˰üĠÝ˰ŗ˰ĚŕʭĴă˰ŗ˰ʭŰę˰ŔŖþģĥŦµēù

˰˛Þģ˰äĄŃŗ˰äńŞńďŎäŔĤŰĖőù˰ęĕ˰ùę˰ĥŦēù˰ōŋĸŎ˰ŔÝ˰ĕĚŞáŗĂŞőŗŁŦēùŗ˛µ˙ķŗāĕʭµþķŗŌʭµ˙ăʭµĬķùŗ

ĕěʭğ˰ãęʭċ˰ŗ˰ãęʭğ˰ĕŘē˰čęùŘċ˰ŌʭČőù˰ŔÝ˰ùę˰äŋ˙ķ˰Ěŕ˰ŗŎä˰ʯĖŕĕŔĄµģùĖő˰ōµĤ×˰ōŊʭµķ˰ŗĕ˰ęĕ˰Ěċù˰ŐŰĚĄ˙Ý˰Ŕý

łď˰ãʭīę˰ĮńĿ˰ŗù˰ĚĴő˰ŗ˰ĖģʭýŊʭµĸăäŔµý˰ŗ˰Ėµģʭý
Ėµģʭý˰ŔĄµģùĖő˰äýŘµŋİŎ˰ŗ˰ĕŘµĨńŎ˰ʯŗù˰ĜċŁĕʭµħ˰ŌʭµŎùJ

äŎ˰ʲĖŒŰʭŎĚĿˈŏŘŋĿʭµļŊùŗ Ŧ̱ĿʭĻ ŏŘÞŰ äŒĸ˙Ŋù ùĘŖý ŐÞŰ ōŊ ŘŊ ėù ŏŘÞğ ŗ ŔÝĚď ˛ÝäĿ ŔŞŒŊùĦŊʭē ŐŎ ĖþĸŋŊ Ėýť
ōŖŀħŗ˨ĖŃʲŉʭµŃ ŗ ˒̨ µīù ōµŕ ˛µý ŌʭµĸőťʭÝťù ōµŕ ŏù ʲŔµŊŘńý äŊʭµĸă ŔµŋŊùŏŘŋĿʭµļŊù˨ōµŕ˨ÜµøŊŗù


ˇ˰ãĖµ˙ĐŎ˕

ęãʯãĚŖģŔ˙ÞĐŊù˰ŏùĜŞŎʯʾˀ˄ˆ˰ʲˀ�ˁ˄ˁ˅˔ˉˈĂĠŞő˰ŐŰù˰Ĝċ˰˫ĖŒý˰ãùĚý˰ĢĄµŞő˰äőŘÞµğ˰ŗ˰ĂÝĚď˰Ěŕ˰ęĕ˰ŔÝ

ùĚý˰ùęãĕěʭğ˰ĦŊʭē˰ùĖē˰ˉù˰äŊʭµĸă˰ĖµőŗùĖē˰ùę˰ŏŦĿʭµĻ˰ŗ˰Ăµğù˰˛µĿʭĻ˰ʯĖŒÞő˰ŐŞŒ×˰Ěáù˰ùĚŰěŐŰŔµőŘá˰ľŞµħŘă

ŏʭŰʭÏęʭŖ×˰ĖŒőʭŎ˰ŏʭŒŰù˰ʲ˫ĕŘŎĚĿʯ˫ùĚ˙á˰ŔÞŋý˰Ěă˛ĿʭĻ˰ŔÝ˰ĖŒĄĠŕ˰äőʭĠÝ˰ŏʭ˙ŕ˰ŏʭŒŰù˰ʲ˫ĕŘŎĚĿ˰ĜŞő˰ŗ˰ĖŒĄĠŕĖőù
ˇ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʺʶ


ŔğäŖŊù˨ĂŞĤē˨ŗ˨ĽŘē

˰ŏíĚŃ˰ōŋĸŎŎä˰ŗ˰ľŰʭµĳŗ˰ŌʭµČőù˰ŗ˰ĂŊʭµğę˰ęĕ˰äŕʭăŘÝ˰ěù˰ĝĚă˰ ę˫ùŘ˙ŕ˰ĂĠŰʭýŊŘøµĠŎĂŞ˰ĕŘµē˰ãʭŕ


Ėµµģʭý˰ŔĄµµģùĕµµŋķ˰āĚµµĬďäJäŎ˰ŔµµŒŞŎě˰ŐµµŰù˰ęĕ˰ʲĖµµŰʭŎĚĿˈŗˎťˎ˒ŐˎĿˎʭµµĔˎŰˎ˒ťˎóˑŔˏµµþˎő˓ėˎˇ˰ʯäµµīę˰ľŰĚµµģ˕

ĊŖőù˰ʯŔĻŦþŊʾˀ˄ˆęʭĨŃ˰ʲ˅ʿ˰ˉ˔ŕÖŞÜŰ˰ʭ˙ģ˰ěùʯĖğùĚŖő
ĢŰŘē˰˫ʭŒá˰ěù˰ĚâŎˇ

˰ęĕě˫ŘŎíʭŕ˰äğĚăùĖē˰Ěý˰äŎŦğù˰ãÝðă˰Ăµğù˰˫Ėģ˰ĖŞ˕ŉí˰�ŏùĚµ˙ķʾ˄˂˔ˉ˰ùĖµē˰ěù˰ĽŘµē˰ŐµŰù˰ŗ˰Ŕµý

˰üþğ˰Ŕý˰ŔÝ˰äŖŊù˰ĂŞĤēĕŘċŗ˰Ŕý˰ĢĄ˙Ĵķ˰Ûęĕ˰ŗ˰ŗù˰ŐĄēʭŒģŎä˰ĊĄŒŎ˰ʯĖŰíŎä˰ōµŋķ˰ŏùĜŞŎ˰Ŕ×Ěŕ˰ŗ˰ĕŘģ

ťʭý˰ĵŘīŘŎ˰ŐŰù˰Ŕý˰ŏʭĠőù˰ĢŰùĜĿù˰ĜŞő˰ŗù˰ĂŞĤē˰ʯĖģʭý˰ĚăŎä˰ʭă˰ĖŰʭýʭµČőí˰ōŰĚµÝ˰ŏíĚµŃ˰ŔµÝŎäěù˰ʲĖµŰʭŎĚĿ

ŏʭáĖŒý˰ùĖēʭŖŒăʭőùĕŏʭŰĖőùŔÝěùŗùŎä˰ĖŒğĚă˕�ĚįʭĿʿ˅˔
˰ōŕ˰ĚâŰĕ˰ĽĚį˰ěù˰˫ĖŕʭĤŎŎäĕŘģ˰ŐŞµ˙ŕ˰ŔµÝ

ŉʭĸĄŎ˰ĖőŗùĖē˰ěù˰ŌĕĚŎ˰ŏĖŞğĚĄőŔÝ˰ĂğùŏʭĠőù˰äēʭĄĠá˰Ćķʭýŗ˰˫Ėµģ˰ʭŕüþµğŏʭµŞļįŏíʭµŕ˰ōŕùĚµĿ˰ùę

ŗí˰Ăğù˰˫ĕę˕�´ʭĠőʾʽ˅
˔

˨
ęʭŖ×˨Ŕý˨Ōěť˨Ōʭ˙Ąŕù˨ŗ˨ŔĻĖĻĕŌʭČőùĳŗŔŀŞ

˰ěù˰ľŰʭĳŗ˰ĎŞĐħ˰ŌʭČőù˰Ŕý˰Ōʭ˙Ąŕù˰ŗ˰ŔċŘăŗäáÚŰŌʭŎù˰ŗ˰ŏùĚþŎʭŞÏ˰Ħēʭģ˰ãʭŕJ˰ĚþŎʭŞÏ˰
Ăğù˰˫ĕŘý

ŌŦğù˰äŎùĚáDŏíŏʭŒ×ġŦă˰ʯĕŘē˰ĂŊʭğę˰ĹŦýù˰ĚŞĠŎ˰ęĕäý˰ŗ˰ŔµŀŃŗĂńµĤŎʭŕ˰ŔµÝ˰ĖŒĄµģùĕ˰ŏùŗùĚµĿ˰ã

ŏʭĤŰù˰Ŕý˰ûʭİē˰ĖőŗùĖēŎä˰ŉěʭµő˰Řµă˰Ěý˰ùę˰ŏíĚŃ˰ʭŎ˰ʲĖŰʭŎĚĿ˫ĕĚµÞőù˰ùę˰ĕŘµē˰ŔµÝ˰ōŰŔµýĂ˙ďě˰ĂńµĤŎ˰ŗ

˰�Ŕį˕˰ãěùĖŒŞýʾ˰ĦŰĚď˰Ăŀħ˰ŏíĚŃ˰ŔÝ˰ĕŘý˰ãĖď˰Ŕý˰äŖŊù˰ĽęʭĸŎ˰ŐŞŞþă˰ŗ˰ĂŰùĖŕ˰Ŕý˰ùĖē˰ŉŘğę˰Ōʭ˙Ąŕù˰
˔

˰ŁŦįù˰ŏʭĤŰù˰Ŕý˰ùęŎä˰�˰ŔýŘă˕˰ĖŰʭ˙őʾʿ˅˰äŖŊù˰ĚþŎʭŞÏ˰ŐŰù˰ŉŘŃ˰ěù˰ŗ˰čŘő˰āĚĬď˰ĕęŘŎ˰ęĕ˰ŗ˰ˉ˔ŎäʲĖµŰʭŎĚĿ

3ìPF¸ĕ/P8
ĕ
ŚR,

Q1Tý Pã P6Ʃ Tý
P
ìMĉT

P
ǾPJM.8¸üPø2�čŘő˕˂ˉ˔Ŕőʭþģ˰ŐŎ˰ʭŰùĖēŔý˰ùę˰ŌĕĚŎ˰ěŗęŘğã
ŌĕĚÝ˰āŘķĕ˰Řăˇ

˰ĜŞő˰ŏíĚŃ˰ōŋĸŎŎä˰Ŕý˰ĂĠŰʭýğðăŐŞŎŘµĨĸŎ˰ŗ˰´ʭµŞþőù˰ Ě˫Şµğ˰ŗ˰ęʭµĄĿę˰ěù˰äE˰ĕŘµē˰ľŰʭµĳŗ˰ŌʭµČőù˰ęĕ

ʯĖģʭý˰ŔĄģùĕ˰ùę˰Ōěť˰Ōʭ˙Ąŕù˰ŗ˰ŔĻĖĻĕŔýŔőŘáùŔÝ˰ãù˰ãùĚý˰ŏʭŎě˰čĚİŎ˰ŗ˫ĕŘþő˰ʯĖµģʭý˰Ōěť˰ŔµÝ˰ĂµŃŗ˰Ěµŕ˰ŗ

Ŕý˰ùę˰ĕŘē˰ŔŀŞĳŗʭċ
ĕęŗí˰ã


ĊŒÏŘÞŞő˨ęʭĄŀá˨ŗ˨ęʭĄĿę

˰ěù˰ùę˰äőʭýĚŖŎ˰ŗ˰ûŘē˰ŁŦēù˰ʯōŰĚÝ˰ŏíĚŃ˰ęĕ˰ŉʭĸĄŎ˰ãùĖēĂ˙ďęʭŕ˰Ōʭő˰ġĚþŎʭŞÏ˰Ěý˰ĕŘē˰ãŎä˰ŗ˰ĕĚý
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\
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ŏˎŘ ˒þˏĐˑăˏŏïŉˎʭńŰōÞŊˎ˰ˇ˕äĠŋČŎʯĐýęùŘőťùęʭ˰ʯʾˁʽˀŁ˰ʲ˃˂˰�ʾ˂ʿ˔˰ˉˈ˰Ăğŗĕ˰ŔÝ˰äķŘő˰ŐŰĚĄŖý˰ʭý˰ŌĕĚŎ˰ʭý


ĖŞŰŘâý˰ŐĔğ˰ʯĕŘģ˰ŔĄŀá˰ŐĔğ˰ʭ˙ģ˰ʭý˰ĖŰęùĕ˰ˇŉĕ˰ûĘċ˰ęĕ˰ōŋĸŎʭŕãĕĚÝ˰äŰʭ˙Œŕùę˰ŗ˰ŏùĕĚáʭģ˰ŏŏí˰ʭµŕ

˰ĖŰʭý˰ĖŒÝ˰˛˙ķ˰ŔőŘáĚþŎʭŞÏŏí˰ĖŒőùŘĄý˰ʭăĖŒŰʭ˙ő˰ĂŰùĖŕ˰Ăğùę˰˫ùę˰Ŕý˰ùę˰ʭŕ


ŏùĕĚáʭģŔýŔİğùŗŔÝ˰äŎùĚĄďù˰ŗ˰ŔŃŦķʯĖŒĄĠŕ˰˛÷ʭŃ˰ĕŘē˰ōŋĸŎ˰ŔýęʭŞĄēù˰ŏŗĖýʯ˰ĂĐăćðăĚŞ˰ŗ˰łµŋē

ęʭĄĿę˰ęùĚŃŎäŐŰùěù˰
ĖőĚŞáʯŗę˫ĕʭĤá˰ʭý˰˫ùĚ˙ŕ˰ĕęŘēĚýŗę˰äŰőʭýĚŖŎ˰ŗä˰ĖµŒőùŘĄý˰ŏùĕĚáʭģ˰ʭă˰Ăğù˰ãęŗĚī

ŔýĄďùęääŰʭ˙Œŕùę˰ŗ˰˫ĕŘ˙ő˰ŏʭŞý˰ùę˰ĕŘē˰āŦÞĤŎ˰ĕŘµē˰ŗ˰ĖőĚþý˰ùę˰Ōěť˰ Ě˫Ŗý˰ōŋĸŎ˰ãʭŕ˰ĜµŞő˰ŔµŞďŗę˰ãùęùĕ

ý˰ęĕ˰˫ĕʭĤá
ĖőŘģ˰ŏʭŎĕĚŎ˰ŗ˰ĵʭ˙Ąċù˰ʭý˰ĕęŘēĚ

Łĕʭħ˰ŌʭŎùJäŎ˰ʲĖŰʭŎĚĿˈŔýĄğùęäŔÝ
Ăğù˰˫ĕʭŖő˰ùęùĖŎ˰ŗ˰łĿę˰ęĕ˰ùę˰äďŦħ˰ŗ˰ĚŞē˰Ěŕ˰ùĖēˇ˕˰Őýù

ʯäőùĚď˰ŔþĸģŉŘńĸŊù˰ľĐă˰ʯʾˀ˅ˀ˰ʲˀˁ˂˰ˉ˔ýäÜģěãʭŒýĚŰ˰ĕĚáʭµģ˰ŗ˰ōµŋĸŎ˰ŏʭµŞŎ˰ŔµÝ˰äŀįʭµķ˰Ŕµİýùę

äŎ˰ęùĚŃĚý˰ĞŰęĖă˰ġŗę˰Ŕő˰Ăğù˰ōŋĸŎ˰āʭŞńŋē˰ŗ˰āʭŞďŗę˰ʯĕŘģ
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Ģģäŋ˙ķ˨ŗ˨ä˙ŋķ˨Ďİğ˨ãʭńăęù˨ãùĚý˨ġŦă
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˰ŏʭĤŰù˰ãùĚý˰ōŋķ˰äőŗĜĿ˰ŗÝ ðă˰ĖŞŎä�Ŕį˕˰ĕŘģʾʾˁ˰Ăğù˰äŖŰĖý˰
˔ōŋĸŎŏíĚŃþő˰ĜŞő˰ŔµÝ˰ŏʭµ˙á˰ŐµŰù˰Ŕµý˰ĖŰʭ
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˫ùęě˫ʭă˰ãʭŕ
Ėģʭý˰ĕŘē˰āʭŎŘŋĸŎ˰ŏĕŗĜĿù˰ãùĚý˰ãùōŋĸŎ˰ÜŰ˰˫ʭá íŔµĄēŗĖőù˰Ŕµý˰ĕŗĖµĐŎ˰ùę˰ĕŘµē˰ʭµŖŒă˰ŗ˰ʭŕ
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ĕŘē˰ŏùĕĚáʭģŎä˰Ěý˰˫ŗŦķ˰
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ĕŘģ˰˛ħʭď˰´ʭńăęù˰ʯŗù


Ăŀŕ˨ĂŞĨĔģ˨ĲŀďŏùĚŞáùĚĿ

ĂŞýĚă˰ġěŘŎí˰ŗŔµŊŘńŎùµŞØŞÏ˰ã˰ŗ˰˫Ė˰ŗ˰Ăµğù˰ľµŰĚĳ˰ŏí˰Ŕµý˰ŐĄĿʭµŰ˰Ăµğĕŕʭá íä˰ùę˰äµőùŗùĚĿ˰ãʭµŕ

Ŏä˰Ģµńő˰ŏí˰Ŕý˰ŔċŘă˰ŔÝ˰ãĕęùŘŎ˰ěù˰
Ėþŋįćðă˰ʭµŀŰù˰ōŞµŋĸă˰ŗ˰ġěŘµŎí˰ĚµŎù˰ęĕ˰ùę˰ãęùĘµáĚŞŎä˰Ĳµŀď˰ʯĖµŒÝ
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˰ʯŏʭµĠőù˰ŏʭµģ˰ŗ˰ĂµŊĜŒŎ˰ãùĚµý˰ōŰĚµÝ˰ŏíĚµŃ˰
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ʭŰí˰ęĕ˰ŗ˰Ăğù˰˛÷ʭŃ˰ùę˰äŰťʭý˰ĂŞ˙ŕù˰āʭµŃŘŋĔŎ˰ĚŰʭµğ˰Ŕµý˰ĂþµĠő˰ŏʭµĠőù˰ĂŋŞĬĿ˰ŗ˰ĂŎùĚÝ˰Ŕý˰ãĕĖĸĄŎ˰ā

Ăğù˰˫ĕĚÝ˰ ę˫ʭģù˰äŎŦğù˰āʭŰùŗę˰ęĕ˰
˰ĜŞőŔý˰ŏùĚâŰĕ˰ŏĕĚÝ˰ĢőěĚğ˰ěù
Ăğù˰˫Ėģ˰äŖő˰āĖģ˰ěù˰äĄŰùŗę˰ęĕ

Łĕʭħ˰ŌʭŎùJĂğù˰˫ĖŎíʲ˰ŔÝ˰ĚŕŒŎòŎäĖŒÝ˰ĢőěĚğ˰ùęʯĖŒÝ˰ĢőěĚğ˰āĚēí˰ŗ˰ʭŞőĕ˰ęĕ˰ùę˰ŗù˰ùĖēʯäŒŞŋÝ˕

ʯäĿʭÞŊùʴʷʳʺʲʿ�ˀ˂˃˔ŗäŎ˰ãĚâŰĕ˰ĆŰĖď˰ęĕ˰ŔÝ˰Ěŕ˰ʲĖŒŰʭŎĚĿŒŎòŎäĖŒÝ˰ĢőěĚğ˰ùęʯ˰ùę˰ŏí˰ʭµă˰ĕĚµŞ˙ő

ĕŘģ˰üÞăĚŎ
˔ŏʭ˙ŕ˕˰


˰ÜŰŔőŘ˙ő˰äýĚŎ˰ŗ˰ōŋĸŎ˰Ő˙ī˰ĂŞĨĔģ˰Ĳŀď˰āĜķ˰ŗĢőùĕěŘŎí˰ʯŎ˰ĕęŘēĚý˰ŗù˰ãʭİē˰ʭýäĖŰʭ˙ő˰ʭµă

ĖµŰíĚý˰ŏí˰ŏùĚµþċ˰ĕĖµħęĕ˰ŗ˰˫Ėµģ˰ĕŘē˰˫ʭþĄģù˰ŗ˰ʭİē˰ŔċŘĄŎ˰ãŗ˰ˉ˰ŔµÝùĚ×˰ĚµáùĂŞµĨĔģ˰ĕĚµĿŔµý˰ʯŏùŘŒķ

ęĜýßĚăŐŰĢőùĕ˰ãŘŒĸŎ˰ŔŰʭŎĚğěŘŎíʯŎě˰ʯĕĚµŞá˰ęùĚµŃ˰ĚŞńĐă˰ĕęŘŎ˰ŗ˰ĕŘģ˰ŔĄĿĚá˰˫ĖŰĕʭő˰ĶŰʭµČĿ˰ĕʭµČŰù˰ŔµŒŞ

˰ōŕùĚĿ˰ĕĚĿ˰ŏí˰ĮğŘă˰ßęĜýŎäĕŘģ


ě˫ŘŎí˰ęĕʭŕã˛Ŀʭļă˰ʯäŎŦğùĂģĘá˰ŗġĜļŊ˰ěùʭŕŏùĚâŰĕ˰ãĜċ˰ʯ´āʭµŞńŋē˰ŐŰĚµăĚý˰ōŰĚµÝ˰ŏʭµĠőù
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ķ˰ŗ˰ĚĔĠ˙ă˰ĕęŘŎüŞäŰŘċ
ĖŕĖő˰ęùĚŃ

äŒăŗĚĿ˨ŗ˨ĶīùŘă˨
ĂĤŕ

˰ãĕĖĸĄŎ˰āʭŰí˰ęĕ˰ōŰĚÝ˰ŏíĚŃŔŋ˙ċěùăŗĚĿ˰ŗ˰ĶµīùŘă˰ĂŞ˙ŕù˰ʯġĖőěĚĿ˰Ŕý˰ûʭİē˰ŏʭ˙ńŊ˰ĂĐŞĨő˰äµŒ

˰ŗ˰˫ĕĚÝ˰ŏʭŞý˰ùęŎäŗ˰ʲĖŰʭŎĚĿãŗęĕŘēùęěùŌĕĚŎ˕ŔýĚþ˒ÞăŏùĕĚâŎĚý˰˔ʯŗęĕŐŞŎěŔőùęŗĚļŎ˫ùęʯŗĚµŎùĚµŰě

ĖőŗùĖēÖŞŕĚþ˒ÞĄŎģŗĚĿĚĔĿäùęĂğŗĕ�ŏʭ˙ńŊ˕˰ĕęùĖőʾ˅˰ŗ˰ˉ˔ęĕʭµċ˰ŏʭáĖµŒý˰ľŞµħŘă˰ęĕ˰ŗ˰ĚµâŰĕ˰äŰ



ʵʺʹ

�ŝͲYƵĂƌƚĞƌůǇ�^ĐŝĞŶƚŝĨŝĐ�^ƚƵĚŝĞƐ�ŽĨ�YƵƌĂŶ�ZĞĂĚŝŶŐ�͕��ƵƚƵŵŶ�ĂŶĚ�tŝŶƚĞƌ�ϮϬϮϭ͕�ϴ;ϭϱͿ͕�W͗ϮϲϱͲϮϴϲ
/Es�^d/'�d/E'�d,��&��dKZ^�K&�/DWZKs/E'�d,����h��d/KE�>�>�s�>�K&�YhZ�E�d���,�Z^�

����������������� ����������
���������

ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˰äŖŊù˰ĥʭēŎäʲĖŰʭŎĚĿäőʭĠÝ˰ŏʭőíĖŒĄĠŕŔÝĚýãŗęŐŞŎěŔýĶīùŘăŗŗĚĿäŒă˫ùęĖµőŗęŗ˫ʭµáĚŕŌĕĚµŎ

˛ŕʭċŔýŏí˰ʭŕûʭİē˕ŗäýʭĄķ˰˔ĖŒŒÝʭýĂŎŦğĞŀő˕ŗŏʭýěġŘē˰˔ûùŘċ�ŏʭŃĚĿ˕˰ĖŒŕĕ˃ˀ˔


ŌĚÝù˰ŉŘğęD˰ĶīùŘă˰ŗ˰äŒăŗĚĿ˰ĂŞ˙ŕù˰ûʭý˰ęĕ˰äĈŰĖď˰ęĕäŎ˰ʲĖŒŰʭŎĚĿˈ˰ĕŘµ˙ő˰äµďŗ˰ŐŎ˰Ŕý˰ĖőŗùĖē


ĖŞģʭý˰ŐăŗĚĿ˰ŔÝ˰ˇŁĕʭħ˰ŌʭŎù˰Ŕý˰ûŘĠŒŎ˕JʯĀĸŰĚĤŊù˰čʭþĨŎʯʾˀ˃ʽʲʿˁˁ
˔äŒăŗĚĿãʭŒĸŎ˰Ŕý˰ōŞŋµĠă

łď˰ĚýùĚý˰ęĕĂńŞńď˰ŗ˰Ŕý˰ŌùĚĄďù˰ʯŏùĚâŰĕŏùĚâŰĕ˰ŁŘńď˰ŗ˰ĕŘē˰äĸŃùŗ˰ŌʭńŎ˰äŰʭğʭŒģ˰ŗ˰ĽùĚĄķù˰ʯĂğù˰ŔÝ

äŎ˰Ŕ˙Ĥ×Ěğ˰äőùŗę˰ĢŎùęí˰ŗ˰äďŗę˰āʭþć˰ěù˰äâ˙ŕ
ĕĚŞá

˰ŏíĚŃ˰ōŋĸŎŔýŔýʭĈŎí˰ŏíĚŃ˰ĽęʭĸŎ˰ãʭ˙ő˰Ōʭ˙ă˰ŔŒŞŰŎä˰ʯĂĠŰʭýŔýŔőŘáù˰ŗ˰ĶµīùŘă˰ŏùĚµŞáùĚĿ˰Ŕµý˰ĂþµĠő˰ã

ĚĿŔÝ˰Ėģʭý˰ŔĄģùĕ˰äŒăŗŏùĕĚáʭģŗ˰ĖŒģʭý˰ŔĄģùĕ˰Ğőù˰ŗ˰ĂŞ˙Ş˙ħ˰ĝʭĠďù˰ĕŘē˰ōŋĸŎ˰ʭý˰äµğęĕ˰āŦÞĤŎ

Ļ˰ŗĕŘē˰äğęĕĚŞŔý˰ùęĄďùęäĕŘē˰ōŋĸŎ˰ʭýōµŕ˰ŗ˰ĖµőĚþý˰äµ˙ŋķ˰˫ĕʭŀĄµğù˰ōµŕ˰łŰĚį˰ŐŰù˰ěù˰ŗ˰˫ĕŘ˙ő˰čĚİŎ

ĖőěŘŎʭŞý˰äáĖőě˰ĝęĕ


äŰŘâĄğùę˨ŗ˨ĂŃùĖħ˨
Ŕő

˰ěù˰äŰŘâĄğùę˰ŗ˰ĂŃùĖħōŖŎĚăŃŦēù˰˛ŰʭĬĿ˰ŐŰ˰ŏʭµĠőù˰äŊʭµĸă˰ŗ˰Ėµģę˰ęĕ˰äŰùĜµĠý˰Ģńő˰ŔÝ˰Ăğù˰ä

ĂĿĚĤŞÏ˰
ĕęùĕŗ˰˛Þģ˰äĄŃŗ˰ĕùĚĿù˰ŗ˰ŔĸŎʭċ˰äŊʭĸăŎäŔÝ˰ĕĚŞáäĄğùęęĕęùĕĚÝŗ˰
Ėµģʭý˰ŏʭµŰʭ˙ő˰ŏʭģęʭĄŀá

ŔýŔőŘáù˰ãęʭÞĄğęĕ˰ŐŞ˙ŕ˰ŔÝ˰ãĂŃùĖħ˰ŗäþĄÞŎ˰ŗ˰ŔĸŎʭċ˰Ěŕ˰ãʭńýùęŐŞ˙ĬăŎä
ĖŒÝ

˰ŏʭĠőù˰äĄĔý˰ÜŞő˰ŗ˰āĕʭĸğŗĚáęĕĂµğŗù˰äĄµğùę˰ŗ˰ŁĖµħŗ˫ĕŘµĤáŏĖµģęĕŔµØŰãʭŕŉʭµ˙Ýŗ

ãěŗĚŖýŔýʯŔĸŎʭċ˰ŗ˰ĕĚĿ˰ãŗęʭŖŒăʭýęùŘĄğùŏĕĚÝŔŰʭÏĂŃùĖħōŕùĚĿŎäĕŘģùěù˰
ŐŰ˰ãùĖµē˰ŔµÝ˰Ăµğŗę

ʯōŰĚÝ˰ŏíĚŃ˰ęĕ˰ŉʭĸĄŎŏʭŒŎòŎùęęĕęʭŒÝäőùŘēùĚĿŔýʯùŘńăŔýäµŕùĚ˙ŕʭµýŏʭŰŘâĄµğùę˰ŗ˰ŏʭŃĕʭµħŏʭµŎĚĿ

Ŏä�ŔýŘă˕˰Ėŕĕʾʾˆ˔ŋķ˰ŌʭŎù˰
äJŔŰʭÏ˰ěù˰äÞŰäŎ˰ęʭĄŀá˰ęĕ˰ĂŃùĖħ˰ùę˰ŌŦğù˰ãʭŕĖőùĕʯäĠŋČŎ˕˰ŏʭµ˙Űù

ĚŀÝ˰ŗ˰ʯʾˀ˄˅ʲʾ˰�ˀ˄ˀ˰
˔
Ăµğù˰ęʭµĄŀá˰ĂńŞńď˰ŗ˰čŗę˰äŰŘâĄğùę˰ŗ˰ĂŃùĖħ˰Ŕµý˰ŏíĚµŃ˰ōµŋĸŎµğðă˰ěù˰ä

˰äŖŊù˰ŐŞŎùĚĿŎä˰ùę˰ĂŃùĖħ˰ŗ˰äĄğùę˰ĂĠŰʭýŔďŘŊĚµğŊʭĸĿĂŞ˰ŗ˰˫ĕùĕ˰ęùĚµŃ˰ĕŘµē˰ãʭµŕŔµýŕÖŞ˰ŏí˰ěù˰ŏùŘŒķ

ý˰˫ŗŦķ˰ʯōŋĸŎ˰ĂŃùĖħ˰
ĖŰʭ˙Œő˰äİĔă˰Ěćðă˰Ćķʭý˰ĕŘē˰ŐŰù˰ŗ˰˫ĕùĕ˰ĢŰùĜĿù˰ŏùĚŞáùĚĿ˰ĕĜő˰ùę˰ĕʭ˙Ąķù˰ʯ˛ýʭńĄŎ˰ĚŞ

˰ĢŰùĜĿùĕŘþŖý˰ŗ
Ėģ˰ĖŕùŘē˰ŏʭőí˰ŏʭŞŎ˰ęĕ˰ġěŘŎí˰Ėőŗę

äŰʭþŞÞģ˨ŗ˨Ěþħ˨
ˬĕ

ŌŘŖŀŎ˰äőùŗùĚĿ˰āʭŰí˰ęĕ˰ŗ˰ōŰĚÝ˰ŏíĚŃ˰ęĕĚþħŔýãʭŒĸŎäĄŋŞĬĿäŃŦēùŗĻ˛ýʭŃĚŞʯęʭÞőù˰ŔċŘăĕęŘŎ˰ŗ

Ýðă˰ʯĂğù˰ŔĄĿĚá˰ęùĚŃ˰ĖŞŔýŔőŘáù˰ĚĄĤŞý˰ŔÝ˰ãġěęùʭŕ� Ě˫µńý˕˰ ě˫ŗę˰ŗ˰ěʭµ˙ő˰ŏŘµØ˙ŕ˰ãŘµŒĸŎ˰ãˁ˂˰˛µ˙ķ˰ʯ˔

�ĕŘŕ˕˰ĎŊʭħʾʾāĚĬď˰
Ăğù˰˫ĕĚÝ˰ĚÝė˰Ěþħ˰ęʭŒÝ˰ęĕ˰ùę˰


˰ŗ˰˔ŜğŘŎJŜµĄŃŗĂŊʭµğęßęĜµýĕŘµēùę



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʺʺ

ĵŗĚģŎäʯĖŒÝęĕùĖĄýùěùĖőŗùĖēŉʭĸĄŎŔĸğ˰ęĖħĂğùŘēęĕŎä�Ŕį˕˰ĖŰʭ˙őʿ˂˰ŏíĚµŃ˰ōµŋĸŎ˰ŗ˰ŜýĚŎ˰
˔

Ŏäħ˰ʯĕŘē˰ġěŘŎí˰ęĕ˰ʯĂĠŰʭýĚþŗŔŋħŘďŔĄģùĕʯāęŘµħ˰ŐŰù˰ĚŞĻ˰ęĕ˰ŔÝùĚ×˰ˉĖģʭýŔµý˰äŰʭµŖő˰ĽĖµŕ

˰ĕŘē˙őäĖğę˰
ʭýýäãĚþħŗŜĄďōÝĚþħã˙őäŏùŘăęʭÝ˰ˉĕĚý˰ĢŞÏ˰ùę˰ġěŘŎíŔÝùĚ×ĽĚĳ˰ęĕ˰ŏíŏʭŎě

ŜĨĔĤŎŔýŔµČŞĄőŎäĖµğę˰
µŰŔµőŘ˙ő˰ŏíĚµŃ˰ōµŋĸŎ˰Üʯ˰ęĕ˰ĖµŰʭý˰ĚµýùĚýýä˰ŗ˰äµ˙ĴőĂŒİŞµģ˰äµĄď˰ŗ˰ʭŕ

ä˙ŖĿĚŰĕĢőùĕ˰ãʭŕħ˰ŏùěŘŎí˰ŗ˰ęŘþ˰ˉĖģʭý˰ʭþŞÞģäŎ˰Ěþµħ˰ʭµý˰ŔÝùĚŰě˰ŏùŘµă˰
ĕʭµŖő˰ʭµŒý˰ùę˰äµ˙ŖŎ˰āʭµŃʭŀăù

˰ĕŘē˰ĚþŎʭŞÏ˰Ŕý˰ōŰĚÝ˰ŏíĚŃ˰ęĕ˰ŉʭĸĄŎ˰ĖőŗùĖēŎä˰ʲĖŰʭŎĚĿ3PJT RƱB T×.
PȂ¸BõPHýB

Q
Ɏý QíPȬ2˕�˛µŎĜŎʾʽˉ˔ŔµÝùĚ×

˰ŔÝ˰ĂĠŞő˰ãĚŎù˰ĂŞýĚă˰ŗ˰ōŞŋĸă˰ĆĐýŔýÜŰŔµý˰ùę˰ĚµŞİē˰ĚµŎù˰ŐµŰù˰ĂŞŊŘøµĠŎ˰ŔÝ˰äĠÝ˰ŗ˰ĖĄŀŞý˰Łʭŀăù˰ ę˫ʭý

˰ʯĂğù˰ŔĄĿĚá˰˫ĖŖķŎä˰ĂĠŰʭýęŔĤŰ
Ėģʭý˰˫ĕĚÝ˰ŔŒŰĕʭŖő˰ĢŰŘē˰ĕŘċŗ˰ęĕ˰ùę˰äŰʭþŞÞģ˰ŗ˰Ěþħ˰ãʭŕ


ĉ˨Ŕý˨ŔċŘăŔĨēʭģʭŕãäģěŘŎí

˰Ěý˰˫ŗŦķŗäáÚŰ˰ŏíĚŃ˰ōŋĸŎ˰ÜŰ˰ŔÝ˰äŃŦēù˰ŗ˰ãĕĚĿ˰ãʭŕŎä˰ĂµŖċ˰ěù˰ʯĖµģʭý˰ŔĄµğùęí˰ŏí˰Ŕµý˰ĂµĠŰʭý

ġŗę˫ŘŞģ˰ŗ˰äģěŘŎí˰ãʭŕŏíĚŃ˰ĞŰęĖă˰ãʭŕ˰ãŗ˰Ăğù˰Ōěť˰ĜŞőŗ˰ãùęùĕäáÚŰŔµĨēʭģ˰ŗ˰ʭŕ˰äþµğʭŒŎ˰ãʭŕ

ĤĔýĚćù˰ĖőùŘĄý˰ʭă˰Ėģʭýä
Ėģʭý˰ŔĄģùĕ˰ùę˰ûŘŋİŎ˰ŐŰù˰ěù˰äēĚý˰Ŕý˰ŔŎùĕù˰ęĕŔĨēʭģʭŕ˰ ę˫ʭģùŎä
ĕĕĚá

˨ãĚŞáùĚĿ˨
ÜŰÏĢŞŏíĚŃ˨ĞŰęĖă˨ãʭŕěʭŞő

˰ÜŰŏíĚŃ˰ōŋĸŎ˰äĄŃŗŎä˰ĆµďʭþŎ˰ŗ˰ŏíĚµŃ˰Ăµ÷ùĚŃ˰ʭµý˰ ĕŘµē˰ŔµÝ˰ĖŒÝ ù˰ĖŞÏ˰Ăğĕ˰ĂŞńĿŘŎ˰Ŕý˰ġěŘŎí˰ĚŎù˰ęĕ˰ĖőùŘă

í˰ʭý˰ ĮþăĚŎ˰ŏŐĐŊ˰ŗ˰āŘħ˰ŗ˰ùĖĄýù˰ŗ˰ľŃŗ˰ʯĖŰŘČă˰Ŕŋ˙ċěùʯ
Ėģʭý˰ Ĳŀď ù˰ę˰ŏíĚŃ˰˛Ý˰ʭŰ˰äĄ˙ĠŃ˰ŗ˰Ėģʭý˰ ʭŒģí

ùĖē˰ĚþŎʭŞÏ˰ŔÝ˰Ăğù˰ęùĕęŘēĚý˰ĂŞ˙ŕù˰ŏʭŒ×˰ěù˰ŏíĚŃ˰ĲŀďDŎä˰ʲĖŰʭŎĚĿˈŐ˓Ŏˎˏˬ ʭİķ˓ùˎŔˏŋŊùĲˎŀ˓ďˑŔˑµýˑʭĄÝˑ
˒ŐˎĴˎĿˎ˒ŏˎùˎù̱Ėďˎïäİˑķ˓ùˏˎ̨ ĬˎĿ˓ïʭ ˒ˎ̇ Ŏˑäİˑķ˓ùˏĖ˓ńˎĿˎĮˎ ˎ̇ Ļˎˎ̨ ĬˎĿ˓ïĀˑµ ˎ̇ ĸ ˒ŒˑŊù˰ˇãĖŒŕ˰äńĄŎ˕˰ʯŉʭµ˙ĸŊù˰ĜµŒÝ˰ʯʾˀ˃ˁŁʲʴ˰�

ĆŰĖďʵʶʴʺ˔˰ ˉˈĚŕĞÝŔÝĖőŗùĖēĲŀďĢýʭĄÝùęŔýŗùĖĤĔþýŗŏʭ˙áĕĚýŔýäĠÝãĜŞ×ĚĄŖýěùŗù

˫ĕùĕʯ˫ĖģĂŋŞĬĿ˰ʭýŐŰĚăĂ˙ĸőùęņ×ŘÝ˫ĕĚ˙ģ
Ăğùˇ

áùĚĿ˰Ŕµý˰ŏí˰ōŞŕʭµŀŎ˰ŉʭńĄőù˰ęĕ˰ʯĖģʭý˰ʭŒģí˰āʭŰí˰ãʭŒĸŎ˰ʭý˰ŔÝ˰ä˙ŋĸŎ˰ĚâŰĕ˰ãŘğ˰ěù˰ŗ˰ĚµĄŖý˰ęʭŞµĠý˰ŏùĚµŞ

ĚăĚćòŎ˰˛˙ķŎä˰ŗ˰ĖŒÝĢőùĕŏùěŘŎí˰ěù˰ùęŔőŘáĚŕ˰ŏŘĨŎ˰ʯōŖĿ˰ęĕ˰ʭİē˰ŗ˰˫ʭþĄģùŎä
ĕęùĕ


ŗĕľŋÞă˨ěù˨ûʭŒĄċù˨ŗ˨˛ŞŖĠă

˰Ŕŋ˙ċěùãĕęùŘŎŔÝęĕʯŏíĚŃŌŘŖŀŎ˰ŗ˰˛ŞŖĠăŏʭğíěʭğãŔýŔĄĿęęʭÝʯŎěęĕŔµŒŞġěŘµŎíŏíĚµŃōŰĚµÝ

Ăğù˰
ŔÝŎäŏùŘăŔýäăʭŰíĖŒőʭŎ˰ʲŔŰíˆ˄ę˫ŘğŎōŰĚŗ˂˅ę˫Řğŏʭµēĕę˫ʭµģùĕĚµÝ˰āʭµŰùŗę˰ŗ˰āʭµŰí˰ęĕ˰


äŎ˰ŏíĚµŃ˰ġěŘµŎí˰ĚµŎù˰ęĕ˰ŔµÝ˰Ăµğù˰˫Ėµģ˰ ę˫ʭģù˰üŋİŎ˰ŐŰù˰Ŕý˰äőùŗùĚĿĂµĠŰʭýŏʭµğíáãĚŞ˰ùę˰üµŞĻĚă˰ŗ

ĂĔğ˰ŗ˰ęʭþċù˰ŐŰĜâŰʭċáãĚŞĕĚÝ




ʵʺʻ
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

Ě˙Ń˰ŔÝęʭþŎ˰ ę˫Řğ˰ęĕ˰ŔŰí3PJTÌ Pí
P
òP̧ø T ĒǭP ȻPH) TÎ Qí

T
ò.RÎ

T
ï ĕȈR ɎTñ Pü PȯT÷RõÎRï ĒÌ Qõ2�Ěµ˙Ń˕ʾ˄	ʿʿ	ˀʿ	ˁʽ˰ěù˰ŔµÝ˰˔

˰ŗ˰ĚŞĠŞăŏʭğíěʭğ˰ŐĔğ˰ŏíĚŃ˰ãŎä˰ʯĖŰŘáˁ˰ęùĚÞă˰ęʭýŎä˰ŐŰĚµĄŖý˰ěù˰ĕŘµē˰ŐŰù˰ŔÝ˰ĕŘģŔőʭĤőĂµğʭŕ˰ŔµÝ

˰ĜŞő˰ŏíĚŃ˰ōŋĸŎŎä˰ĕŘē˰ġěŘŎí˰ęĕ˰ĂĠŰʭý˙ŕŐŞ˰ŗ˰ĖŒÝ˰˛˙ķ˰ŔőŘáŏʭğíěʭğ˰ęùĚµŃ˰ĕŘē˰ĚĴőĖŎ˰ùę˰ĚŞĠŞă˰ŗ˰ã

˰
ĖŰʭ˙ő˰˫ĕʭŀĄğù˰ŏí˰ěù˰ ę˫ùŘ˙ŕ˰ŗ˰˫ĕùĕŒĄğù˰ʭý˰ŐŰù˰Ěý˰˫ŗŦķŔý˰ĕʭ˰ŗ˰ĚĳʭŒĄŎ˰ŏʭáÙùŗōŕʭµŒĸŎ˰ĚŞµĠŞă˰ŗ˰˛ŞŖµĠă˰ã

ʯľŞŀĔă˰ʲŏŘØ˙ŕʯŐŞ˒ŕʯĶğŗʯŘŀķŗ˰łĿęí˰ʲĖŒőʭŎ˰äăʭŰ3
P½ TÒ

P
ɎTôRü

Tā
P
ó PãOÎ RÞ

TāB PØ QöR º2˕�ŔŞµģʭĻʿʿˉ˔3PJ¸Bõ
P½Tø
P
*TôRü

Tā
P
ó PãO8¸

Ē»P Rğ2˕�Łˁ˂ˉ˔3PJ¸õP̧ø
P
*P÷Rõǐê

ĕ PǖP¿ Qö
T
Ɏ.2�ĥ˕˅˃ˉ˔˰ŗ˰ĜµŞőŌĚµÝù˰ŉŘµğę˰ Ě˫Şµğ˰äµğęĚýDʯ

ŎęĕäōŞýʭŰŔÝŏʭĤŰù˰ĹŦýù˰ʭý˰ ę˫ùŘ˙ŕŏíĚŃ˰āʭŰíäŎ˰ōŕùĚĿ˰ŏíĚŃ˰ʭý˰ùę˰ŌĕĚŎ˰äŰʭŒģí˰ŗ˰ŔĿęʭĸŎ˰ŔŒŞŎě˰ʯ˰ʭµă˰ĕĚµÝ

Ŕý˰ʯĖŒĄĠŕ˰ãĚŞáùĚĿ˰ŗ˰ĵʭ˙Ąğù˰ŏʭŕùŘē˰ŔÝ˰äőʭĠÝőʭğíäŏʭµŒ×˰ˉĖőěŘŎʭŞý˰ùę˰ŏí˰ĖŒőùŘĄýäµŎ˰ŔµÝĕŘµŎĚĿʲˈťˎ
ˏˬ ĚˑÝ˓

ˏ
ïù̱Ėďˎ

ˎ
ïō˓ÞˏŒ˓Ŏˑäŋˎķˎä˓ģˎ¶́Ő˓Ŏˎäˎīˑęˎō˓ÞˏŒ˓ŎˑãĘˑ ˒Ŋˎʭýˑˏˬ Řķˏĕ˓

ˎ
ïŔˑŞ˓ŊˎóˑÛˎùĘˎµĿˎŗˎŐ˓µŎˎˎˬ ĚˑµÝˎō˓µŊˎŔˏµŕ˓ĚˑÝ˓

ˏ
ïʭµ ˎ̇ ˒őˎóˑĖˏµŰ ęˑ

ˏ
ïŏ˓

ˎ
ï

äőˑŗěˏ ˒ĚˑĐˎăˏʭ ˒ˎ̇ ŎˑĕˏùĚˎŰˏäýˑŐˎŎˑˑ̨ Ą˓ńˎŊ˓ùä ˒Ąˎďˎĺˎ ˒ŋˑýˎ
ˏ
ïāˑťʭğˎęˑä ˒ýˑ ęˎˇ˕äþŋďäý˰ʯäþŋď˰ Ě˫Şğ˰ʯʲʭăʿ�˂ˉ˔ˈ˰ùę˰äµĠÝ˰ŐŎ

ä˙ő˰ãęʭÝ˰Ŕý˰ęùĕùŗōŒÝ˰ˉý˰ŐŎ˰āŘķĕ˰ŔÞŋýĚŔŃŦķ˰ŗ˰ĂŰʭīę˰ĝʭğù˰äµĠÝ˰Ěáù˰ĞÏ˰ʯĂğù˰ĥʭĔģù˰ãĖŒŎ

Ăğù˰äŖŊù˰ĂŊʭğę˰ĹŦýù˰ŐŎ˰ĽĖŕ˰ʯĕĚÝ˰ōŕùŘĔő˰ęŘþČŎ˰ùę˰ŗù˰ʯĂģùĕ˰˫ùĚÝù˰ˇ
ùěùŐŰ˰ĦĔĤŎ˰ŗęŎäʯĕŘģ

ōŖŎ˰ěù˰äÞŰĚăŐŰ
Ăğù˰ŏí˰˛Ş˙Đă˰ŗ˰ęʭþċù˰ěù˰ĜŞŕĚÏ˰ʯŏíĚŃ˰ġěŘŎí˰ęĕ˰ŉŘħù


Ŕğěù˨ĜŞŕĚÏęĕ˨ŔŋČķ˨ŗ˨ûʭĄģġěŘŎí

ěù˰ŔÝ˰ãĚâŰĕ˰ĕęùŘŎŎä˰ ę˫ùŘ˙ŕ˰ĂĠŰʭýŔċŘăĕęŘŎ˰ŏĕĚµý˰ĢŞÏ˰ʯĕĚŞá˰ęùĚŃ˰ŏíĚŃ˰ŏʭ˙ŋĸŎ˰ŗ˰ŏʭŞýĚŎŌʭáŔµýŌʭá

˰ěù˰ûʭŒĄċù˰ŗ˰ĝŗęĕĂµğù˰ŏùĚµŞáùĚĿ˰Ŕµý˰ŏí˰ġěŘµŎí˰ŗ˰ŏíĚµŃ˰ĞŰęĖă˰ęĕ˰ŔŋČķ˰ŗ˰ûʭĄģ˰ʯ˰ęĕ˰ŔµÝùĚ×˰āęŘµħ

ʯŔŋČķĂŞŀŞÝʯŎ˰ĂŞ˙Ý˰ãùĖĿä˰
ĕŘģäŎ˰Ŕį˰ŔÝęʭþŎ˰ ę˫Řğ˰ęĕ˰ʲĖŰʭŎĚĿ3RH) TÎ
Qí
T
ò Ŗ º

Tñ PÅTäPȩĈ J2�Ŕį˕ʾʾˁˉ˔ˈ˰ęĕ


ŐÞŎ˰ŔŋČķ˰ŏíĚŃ˰ŏĖőùŘē˰ŗ˰ãĚŞáùĚĿˇ˰ŐŰù˰Ăğù˰üŋİŎ˰ŐŰù˰ĚâőʭŞý˰ŔŰí×˰Ěŕ˰ãĚŞáùĚĿ˰ŔÝãĜŞŔýĕŘµē˰üğʭŒă

˰ĕęùĕ˰äýùĕí˰ʯäĄ÷ùĚŃ˕ęŘő˰ĚŞĠŀă˰ʯʾˀ˅ˀ˰ʲ˄�ˀˆ˅˔äŎ˰ĜŞő˰ĂŎʭŞŃ˰ ę˫Řğ˰ęĕ˰
˰ʲĖŰʭŎĚĿ3
Pñ PÅTäP Rǻ îPø¸ÒR Ɏ úR º

TEĕÎP
Q
ıĈ

úR º2�ĂŎʭŞŃ˕ʾ˃ˉ˔ˈĚįʭē˰Ŕý˰ùę˰Ăőʭýě˰ãùĚý˰ŔŋČķ
˫ĖŎ˰ĂÝĚď˰˔ŏíĚŃ˕˰ŏí˰ŏĖőùŘēˇ

ŏʭ˙ŕęŘį˰äį˰ęĕ˰ōŰĚÝ˰ŏíĚŃ˰äČŰęĖă˰ŉŗĜő˰ŔÝʿˀ˰ŉʭµğãùĚµý˰ãĚŰĘµÏĚŞćðăʯĂµğù˰˫ĕŘµý˰ŌĕĚµŎ˰Ěµý

˰ŏíĚŃ˰ġěŘŎí˰ĜŞőŎä˰ĂĠŰʭý˰ŗ˰Ăµğù˰ěʭµŞő˰ŔµÝ˰ĖŒÝ˰ùĖŞÏ˰ŔŎùĕù˰äŰʭċ˰ʭă˰ŗ˰ĕĚŞá˰āęŘħ˰ĕʭŰě˰ęŗĚŎ˰ŗ˰ęùĚÞă˰ʭý

ĕęùĕ˰ĂŞĿĚĳ˰üŋŃ
ŔĄĠŕí˰ŏùĚŞáùĚĿ˰ʭă˰ˉŔĄğŘŞÏ˰ʭŎùʯ˰äáĖőě˰àµŒŕʭ˙ŕ˰ŏí˰ʭµý˰ùę˰ĢŰŘµē˰äķʭµ˙Ąċù˰ŗ˰ãĕĚĿ

Œőʭğę˰ĢŰŘē˰ŉʭ˙Ý˰ŔŋďĚŎ˰Ŕý˰ŗ˰˫ĕĚÝ
Ė

˰Ăğù˰˫ĖŎí˰ŌŦğù˰ĒŰęʭă˰ęĕŔÝ˰äőʭĠÝĖőĕŘý˰ŔĄēŘŎí˰ùę˰ŏíĚŃ˰Ŕ˙ŕʯý˰Őă˰Ģģ˰ʭŰ˰ęʭŖ×ĚĄĤŞ˰ŔµÝ˰ĖőĕŘþő

äŋķJĖµőĕŘý Ŕµŋ˙ċ ŏí ěù ˛µþċ Őµý ėʭµĸŎ ŗ üµĸÝ äµýù Őµýù ŗ ĕŘĸµĠŎ Őµý Ŕ
ç
ŋŊùĖþķ ŗ˰ʯ˫ĖµŒŰʭÏ˕˰ĊµŖő

ĀďʭĨŀŊùʯʾˀ˅ʿ˰ʲ˂ʾ˰üŋİŎ˰ŐŰù˰ěù˰
˔Ăğĕ˰ŔýŎä˰ŔÝ˰ĖŰí˰ĚþŎʭµŞÏ˰ŏʭŎě˰ęĕ˰ŏíĚŃ˰ġěŘŎí˰ęĕ˰ûʭĄģ˰ŗ˰ŔŋČķ

ŌŦğùD˰ĜŞő
Ăğù˰˫ĕŘþő˰čĚİŎ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʺʼ


ęʭŖ×ŏùĚŞáùĚĿ˨ŐŞý˨ĪŞĸþă˨ŌĖķ

˰ŗ˰ŔĄµģùĕ˰äµŀŋĄĔŎ˰üµăùĚŎ˰ãĚŞáĕʭµŰ˰ŗ˰ĕùĖĸĄµğù˰ŏùĜŞŎ˰ęĕ˰ŏùĚŞáùĚĿ˰ŔÝ˰Ăğù˰äŖŰĖýıʭµĐŊěù˰ŗ˰ęʭµĄĿę

˰ʯĖŒĄĠŕ˰ęùĕęŘēĚý˰ãęʭŞĠý˰ĵŘŒă˰ěù˰āʭŞńŋē˰ĵŘīŘŎ˰ŐŰù˰äŊŗ˙őä˰ěù˰äµēĚý˰Ŕý˰ōŋĸŎ˰ʭă˰ĕŘģ˰Ćķʭý˰ĂĠŰʭý

˰Ŕµý˰ŔµċŘă˰ęĕ˰ĂŊùĖµķ˰ĂµŰʭķę˰
Ėµģʭý˰ŔĄģùĖő˰ùę˰Ōěť˰ĂŰʭŒķ˰ĚâŰĕ˰˫ŗĚá˰Ŕý˰ŗ˰ŔĄģùĕ˰ãĚĄĤŞý˰ŔċŘă˰ŏùĚŞáùĚĿ

˰ŏùĚŞáùĚĿŏíĚŃ˰ġěŘŎí˰ŐŞď˰ęĕ˰ĚâŰĕ˰ěùŗäáÚŰ˰ˉĂğù˰ŏùĚŃ˰ōŋĸŎ˰ãʭŕŔýŏùŘŒķŉʭĈŎʯŏùĕĚáʭµģ˰ěù˰äÞŰ˰Ěáùʯ

Ġő˰ãĚĄŖý˰Ă÷ùĚŃ˰ěùĕŘý˰ęùĕęŘēĚý˰ŔŞńý˰Ŕý˰Ăþ˰ʯŔý˰ĖŰʭþőŔőŘáùã˰ĝʭµĠďù˰ŏùĚµŞáùĚĿ˰ŔµŞńý˰ęĕ˰ŔµÝ˰ĕŘµģ˰ęʭĄĿę

ý˰ŗ˰äáĕęŘēĚğääĄþĻę˰ĕŘċŗ˰ŔýíĖŰŗŎä˰Ŕý˰ĂĠŰʭý˰˛˙ķ˰ãŘĐőĕŘµģ˰ŔµÝęĕŏùĚµŞáùĚĿ˰ęŘµģ˰ŗ˰ŁŘµģ˰ŗ

˰˫ĜŞâőù˰ŐĄēŘŎí˰
ĕŘģ˰ĕʭČŰùęĕě˫ŘŎíʭŕ˰äŎŦğù˰ãÝðă˰ŔÝ˰Ăğù˰˫Ėģ˰ĖŞˈĝˏʭ ˒ŒˎŊùː́ ùŘµğˎŏˑʭŒˎµğ˓
ˎ
ðÝˎùĮˑµĤ˓ ˏ̇ Ŋ˓ˇ˰ˉ

ˈ˰ŏŘØ˙ŕ˰ʯĖőĚýùĚý˰ĚâŰĖÞŰ˰ʭý˰ŌĕĚŎŔőùĖőĕʭŕŔőʭģ˰ã˕ʯäµőùĚď˰Ŕþĸµģ˰ŐýùŉŘµńĸŊù˰ľµĐă˰ʯʾˀ˅ʾʲʿ˄ʾ˔˰


ōŕŒ×ù˰ěù˰äĄŰùŗę˰ęĕ˰ŐŞŁĕʭħ˰ŌʭŎMʲʲ˫ĖŎíˈŏˎʭÝŉˏŘğˏęˎŔŋ˒ŊùDōˏĠˑń˓ŰˎŔˑăˑʭĴĐˎŊˎŐˎŞ˓ýˎʯŔˑýˑʭĐħ˓
ˎ
ïĚˏĴˏŒ˓ŞˎĿˎäŊóˑùė

ŗˎĚˏĴˏŒ˓ŰˎäŊóˑùėĀˑ ˒Űˎ Řˑ ˒ĠˎŊʭýˑˇ˕ŋÝʯäŒŞäĿʭÝ˰ŉŘħù˰ʯʾˀ˄˂˰ʲʿ˰�˃˄ʾ˰ˉ˔ˈ˰äŒĸŰ˰ĜµŞő˰ùę˰ĕŘµē˰ŏĕĚµÝ˰˫ʭµâő˰ĚþŎʭµŞÏ

äŎ˰ōŞĠńă˰ûʭĐħù˰ŏʭŞŎŗ˰ĕĚÝù˰ŔýŐŰŏíŗäŎ˰ĚýùĚý˰ʯ
ĂĠŰĚâőˇ

˨
ĊŒÏˬĚŖýáãĚŞ˨ěùġŗęʭŕãĶŰĖýŗŔőʭŃŦē

˰Ěŕ˰ĖŒőʭŎ˰ōŰĚÝ˰ŏíĚŃ˰ġěŘŎíŔĄģę˰ęĕ˰ãĚâőěʭý˰ŗ˰ŉŘĐă˰ĖŒŎěʭŞő˰ʯãĚâŰĕģ˫ŘŞ˰ġěŘµŎí˰ŗ˰ĞŰęĖă˰ãʭŕ

˰
ĂğùŔýáęʭÝãĚŞġŗę˰ŏíĚŃ˰ġěŘŎí˰ĖŒŰùĚĿ˰ęĕ˰äģěŘŎí˰ĵŘŒĄŎ˰ãʭŕ˰ęùĕęŘµēĚý˰äµħʭē˰ĂŞ˙ŕù˰ěù˰
Ăµğù

ŏíĚŃ˰ġěŘŎí˰ĚŎù˰ęĕ˰ ě˫ŗĚŎùʯ˰ěù˰ĚĄĤŞý˰ŗ˰Ŕýʭİē˰ġŗęÜŰŔĿĚįäŎ˰˫ĕʭŀĄğù˰ĕŘµģŔµÝěùġŗęʭµŕãęʭŞµĠý

ŉŘ˙ĸŎ˰˫ĕʭŀĄğùĕęŘŎŏʭ˙ŋĸŎęĕĚğùĚğŏʭŖċĂğù˰
ęĕĂŞŊʭĸĿ˰ʯġŗę˰ŐŰùäŋħùĝŦµÝĝęĕùęōµŋĸŎ

ĕŘēʯĚý˫ĖŖķŎäĕĚŞáŗěù˫ùęʭµŕãľµŋĄĔŎŔµ÷ùęùŗĢŰʭµ˙őŏĕùĕʯüµŊʭİŎŔµýġěŘµŎíĵŘµīŘŎʭŕã

ŏŘáʭőŘáŎäĕěùĕĚÏ


˰ęĕ˰ĂŃĕ˰ʭýě˫ŘŎíʭŕ˰ŔċŘĄŎ˰äŒŰĕ˰ãŎä˰ŔÝ˰ōŰŘģġŗęĻ˰ãʭŕ˰˛Ŏʭģ˰ōŞńĄĠŎĚŞġŗę˫ĖŕʭµĤŎ˰ãʭµŕãùʯ

Ģńő˰ãʭŀŰù˰ġŗę˰ʯŘâŊù˰ĖŞŋńă˰ġŗęʯäĿʭĤĄÝù˰ġŗęʯŔĠŰʭńŎ˰ġŗęãùʯ˛ŞĈ˙ă˰ġŗę˰ʯęŔµĨŃ˰ġŗŘáŗ˰äŰ

Ü˙Ý˰˛Űʭğŗ˰ěù˰˫ĕʭŀĄğùģěŘŎíääŒŞ×˰ʲÛę˕ʯġŗĚĿäµőíĚŃ˰ĕĚµÞŰŗę˰ʭý˰ĝęĕ˰ĝŦÝ˰ĂŰĚŰĖŎ˰ŗ˰ĞŰęĖă˰ʯ

ʾˀˆˀʲ˄˃ʯ˔ĕęùŘŎ˰ęĕʯãĕʭŰěäŎ˰ōŋĸĄŎ˰ęĕ˰ãĚĄĤŞý˰ĚćùĕęùĘá˰ˉ˰äŒĸŰäŕʭµá˰ōŋĸĄµŎ˰ġěŘµŎí˰˛µýʭńŎ˰ęĕ

˰ōŞńĄĠŎŔýŗ˰˫ÚŰ˰äþŕĘŎ˰ŗ˰äģěęù˰ŗ˰äŃŦēù˰˛÷ʭĠŎ˰ęĕ˰ʯĂğù˰ŐÞ˙ŎĶµīŘŎáãĚŞ˙ő˰ŔµċŘă˰äµŋŞē˰ŗ˰ĖµŰʭ

ĖŒÞő˰ġěŘŎí˰ʭŎù˰ˉĻ˰ęĕ˰
ĂµğùĚŰĘÏ˰ùę˰ōŞńĄĠŎĚŞµğĚþŎʭµŞÏ˰ Ě˫ŞD˰ōŞµŖŀăäµŖŊù˰äŊʭµķ˰łŰʭµńďŔý˰āęŘµħ

Ļ˰ōŞńĄĠŎĚŞŔőŘ˙őʭŕŌŦµğù˰ĚþŎʭŞÏ˰ĕęŘēĚý˰˫ŘĐő˰
ĕęùĕ˰äőùŗùĚĿ˰ãD˰ʭµýŔýʭĐµħŌʭµő˰Ŕµý˰ĕŘµē˰ĕŘĸµĠŎŘýù

ãęʭĨőùŔÝĕŘē˰ŌŦĻäŎ˰ÜĄÝ˰ùęĕě˰ĕŘē˰ʯŔőŘ˙őù˰ġěŘŎí˰ěù˰ãĻŘă˰ōŞńĄĠŎĚŞ˰Ŕµý˰ĚþŎʭŞÏ˰
Ăğù˰ŏʭĤŰù˰Įğ



ʵʻʳ
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˰ʲĕŘŎĚĿ˰ĕŘĸĠŎ˰Řýùʯ˔ŔĄēʭµğ˰Řµă˰˫ĖµŒý˰ùę˰ŗù˕˰Ăµğù˰˫ĕùĕ˰äŰʭµőùŘă˰ŗù˰Ěý˰ùę˰Řă˰ĖőŗùĖē˰ʯĕŘĸĠŎ˰ʭýù˰ŏùĖý˰ŐµŰù

˰ŐĔğÏĚþŎʭŞD˰ĂĐă˰ĂĔğ˰ùę˰ĕŘĸĠŎŘýùćðµă˕˰ĕĚµÝ˰ĕùěí˰ùĖµē˰˫ùę˰ęĕ˰ùę˰˫ĖµŒý˰ŏí˰ŗ˰ĕùĕ˰ęùĚµŃ˰ĚŞʯäµĠŋČŎ

ęùŘőťùęʭĐýʯʾˁʽˁ˰ʲŁ˄ˁ˰�ʾˁʿ˰č˰ʯʾʿ
˔

ęĕ˰ŏʭŞý˰ĵŘőġěŘŎíŕ˰ĖŰʭý˰ʭŔýŔőŘáùãµĤőŗĚĿ˰üµįʭĔŎ˰üµŋŃ˰ęĕ˰ŔµÝ˰ĖµģʭýĖŒŞ
ŌĚµÝù˰ĚþŎʭµŞÏD˰ĜµŞő

ŔýĻ˰āęŘħōŞńĄĠŎĚŞ˰ùę˰üŋİŎ˰äŰʭŒÝ˰ŗĚÝ˰ŐŞŞþă˰ĕŘĸĠŎ˰Řýù˰ãùĚýęĕ˰ŏʭŒ×˰ġěŘŎí˰ŐŰù˰ŗ˰ĕŗù˰ĂģùĘá˰Ěćù

˰
ĕĚÝ˰ĕùěí˰ùĖē˰˫ùę˰ęĕ˰ùę˰˫ĖŒý˰ŏí˰ŔÝ˰ęĕğʲ˫ĖŎí˰ĚþŎʭŞÏ˰ Ě˫ŞÏ˰ĕĜµő˰ęĕ˰ãĕĚµĿ˰˫ʭáĚŕĚþŎʭµŞDäµŎ˰ĹŗęĕĂµŀáʯ

äŎ˰ōĠþă˰ŏʭĤŰùäŎ˰ŗ˰ĕŘ˙őäŎ˰ŗù˰ŔÝ˰Ăğù˰äĿĚď˰ʲĕŘŎĚĿʯä÷ʭþįʭþį˕˰ĖŰŘáäµþŒŊù˰ŐŒğʯʾˁʾˆŁʲʾˀʽ˰ˉ˔

˰äŒĸŰĚþŎʭŞÏDŔýōŞńĄĠŎĚŞĻ˰āęŘħʯäĄµģě˰Ĺŗęĕ˰ŏʭµŞý˰ùęŎäĖµŒÝ˰ŗ˰ŏʭµĤőµŎä˰ŐĔµğ˰ŏí˰ŔµÝ˰ĕùĕ˰ĕĜµő

āĚĬďDĕęùĖő˰äŕʭâŰʭċ


ŌŦğù˰ĚþŎʭŞÏ˰ŐĄŀá˰ŐĔğD˰ŏʭŰʭÏ˰ěù˰ĞÏ˰ŔÝ˰ęʭŀÝ˰ĕʭĠċù˰ʭýŒċęĖý˰à˰ĖµőĕŘý˰˫Ėģ˰˫ĖŒÞĿù˰äŕʭ×˰ęĕ

˰ġěŘµŎí˰ěù˰˫ĕʭŀĄµğù˰ěù˰äŊʭµĈŎ˰ĕŘµē˰ʯĵŘµīŘŎ˰ŐŰù˰ěù˰ŏʭĤŰù˰ŏʭŕùĚ˙ŕ˰ěù˰äēĚý˰üČĸă˰ŗĻ˰Ŕµý˰ōŞńĄµĠŎĚŞ

˰ŏʭŞĿùĚįùĂğùĚþŎʭŞÏ˰
D˰ĕʭĠċù˰Ŕý˰ûʭİē˰ęĕýä˰ʭŰí˰ʲĖőĕŘŎĚĿ˰ŏùĚĿʭÝ˰ŏʭċ˫Ėķŗ˰ŔµÝ˰ŐµŎ˰ʱĖŞĄĿʭŰ˰łď˰ùĚŎ

˫Ėķŗ˰ùĖēŔýłď˰Ŕý˰ĒğʭÏ˰ęĕ˰ĞÐğ˰ŗ˰
ōĄĿʭŰĿùĚįùŏʭŞ˰ùĚµŎ˰ŏʭŒĔµğ˰ŏʭµőí˰ʲĖőĕŘŎĚĿ˰ĕŘēŎä˰äµŊŗ˰ʯĖőŘŒµģ

˕˰ĖőęùĖő˰ùę˰äŰŘâĔğʭÏ˰äŰʭőùŘăʯãěùĚŞģ˰ŌęʭÞŎŔőŘ˙ő˰ĚŞĠŀăʯʾˀ˄ˁ˰ʲʾ˅�ʿˀˀ
˔

˰ŔÝ˰Ăğù˰ãĕęùŘŎ˰ěù˰˛ŞĈ˙ă˰ěù˰˫ĕʭŀĄğùŎä˰ĖőùŘă˰ĭʭµĤő˰ŗ˰ĵŘµŒă˰ŗ˰ãĚŞáĕʭµŰ˰ĖŒŰùĚĿ˰ęĕ˰ŐŞµŒØ˙ŕ˰ŗ˰ŏí˰ęĕ

Ŕý˰ġěŘŎí˰˛ŞŖĠăüįʭĔŎ˰ĢńőĚćòŎíĚµŃ˰ęĕ˰
ĖµŰʭ˙ő˰ʭŀŰù˰ùę˰ã˰˛µŞĈ˙ă˰ěù˰˫ĕʭŀĄµğù˰ʯāʭµŰùŗę˰ŗ˰ōŰĚµÝ˰ŏ˰ęĕ

ĂþğʭŒŎ˰ŗ˰äŖŊù˰ŌʭŞÏ˰ŏĖőʭğę˰ãùĚý˰ŏŘáʭőŘá˰ãʭŕŏĕùĕĕʭŰãŘŒĸŎ˰łŰʭńď
ĕęùĕ˰äµőùŗùĚĿ˰ĕĚýęʭÝ˰āʭµŰùŗę˰ęĕ

˰ʲĂğù˰˫ĖŎíùĖē˰ŉŘğęD˰ãùĚýùŐŰ˰ùę˰Üµ×ŘÝ˰ŏʭµŕʭŒá˰Ŕµý˰ŔµċŘă˰ĂŞ˙ŕù˰ĕŘē˰ŏùęʭŰ˰Ŕý˰˛ŞĈ˙ă˰ġŗę˰ěù˰ŔÝ

˰ŔÝ˰ĖőĕŘŎĚĿ˰ęŘĄğĕ˰ŏʭőí˰Ŕý˰ʯĖŰʭ˙ő˰ĕĜģŘá˰äőʭýʭŞý˰ęĕýäûí˰Ŕý˰ʯľŋķŗĶ˙ċęŗí˰ûʭĐµħù˰
ĖőěùĕĚÐý˰ŌĜŞŕ˰ã

˰ŗ˰ÜĤē˰ŏʭÞŎ˰ŐŰù˰ęĕ˰ŔőŘâ×˰ʲĖŒĄŀá˰ŗ˰ĖőĕĚÝ˰üČĸă˰ùĖĄýù˰ęĕōŊĚþŎʭŞÏ˰ʱōŞŒÝ˰Ķ˙ċ˰ŌĜŞŕ˰ĵęĜŰD˰ŏʭőí˰Ŕý

˰ŗ˰ĖŰŗĚý˰ʲĕŘŎĚĿęĖń×Ěŕ˰ŔÝŎä˰
ĖŞŒÝ˰Ķ˙ċ˰ʯĖŞőùŘăŌùĖÝĚŕ˰ŗ˰ĖµőĕĚÝ˰Ķ˙ċ˰ŌĜŞŕ˰ŗ˰ÜĤē˰ûŘ×˰ãęùĖńŎ

ŒĄģʭþőù˰ōŕ˰ãŗę˰ùę˰Ŕ˙ŕĚþŎʭŞÏ˰ŌʭâŒŕ˰ŐŰù˰ęĕ˰
ĖD˰ĜµŞő˰Üµ×ŘÝ˰ŏʭŕʭŒá˰ʲĖőĕŘŎĚĿùŐŰ˰ĕʭµŰě˰ŗ˰Ķµ˙ċ˰ŔµőŘá

Ŏä
ĖőŘģʲĕŘŎĚĿ˰ĞÐğˈŏí˰üµŊʭį˰ŗ˰ĕęùĕ˰äþŊʭµį˰ãĜŞ×˰Ěŕ˰ŔÝ˰Ü×ŘÝ˰ŏʭŕʭŒá˰ěù˰ĖŞğĚĄý˰ěù˰ùę˰ŔµØőí˰ʭµŕ

ŗ˰ĖőĕʭĄğĚĿ˰ĢŞÏŔĄģùĘá˰äŃʭý˰ęʭćí˰ěù˰ùę˰ŔØőíĖőùʯäŎŔ˙ŕ˰ŗ˰ĖĠŰŘő×ĜŞ˫ĕĚÝ˰Ăþć˰ŐŞþŎ˰ûʭĄÝ˰ęĕ˰ùęĂğù˰ˇ

˕ʯäŒŞŋÝäĿʭÝ˰ŉŘħùʯʾˀ˄˂˰ʲˀ˰�ˀˆˁ
˔

ĆŰĖď˰ŐŰùʯ˰Ăğù˰ä˙ŞğĚăĚþŎʭµŞÏ˰äµŒĸŰ˰ˉ˛µŞĈ˙ă˰ġŗę˰ěùD˰ĕŘµē˰ęʭµĄĿę˰ʭµýµĄńŞńďäŔý˰ ùę˰ŗ˰äµŒŞķ˰āęŘµħ

˰ŏʭĤő˰ ŏʭőí˰Ŕý˰ ĝŘĠĐŎ˰ĖŒőùĖý˰ Ŕ˙ŕ˰ʭă˰ĕùĕäŎ˰ßęĜý˰ ŗ˰ĕʭŰě˰ʯęùĚÞă˰Ěćù˰ęĕ˰äŊŗ˰ʯĖģʭý˰Ü×ŘÝ˰ŗ˰ōÝ˰Ŕ×Ěá˰˫ʭŒáĕŘģ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʻʴ

˰äőùŗùĚĿ˰āʭŰí˰ęĕŔŞþĤă˰ěù˰˫ĕʭŀĄğù˕µýùōŞŕùĚ˰�ʾ˅	ʿˁ	ʿ˃˰ˉŏʭµ˙ńŊ�ʾ˃˔˰ęùĚ˙Ąµğù˰ʯġěŘµŎíÝ ðă˰ŗĖµŞ

ĕŘ˙Œŕęʭŕ˕ĦĨŃ�˂ʾ˔˫ŘŞģ Ŕý üŊʭİŎ Ŕ÷ùęù ŗ ŏʭŞý ĵŘ˒Œă ʯľµŋĄĔŎ˰ŗ˰āŗʭµŀĄŎ˰ãʭŕ�Ōʭµĸőù˕˃˂	ʾʽ˂˔˰ʯ

ĒğʭÏ˰Ŕ÷ùęù˰ŗ˰ŉùòğ˰čĚį�Ōʭĸőù˕˃ˀ	˃ˁ�ōŞŕùĚµýù˰ˉʾʽ˔Ü˙Ý˰˛Űʭµğŗ˰ěù˰˫ĕʭŀĄµğù˰ʯµģěŘŎíä˰ōµĤ×˰Ŕµý

ŎäŎěʭŞő˰ĕŘē˰ŔÝ˰ĕęŘē˰ŔŒŞŎě˰ŐŰù˰ęĕ˰˛ńĄĠŎ˰äĤŕŗÚÏ˰ĖŒĂğù



ĢģŏùĜŞŎ˨Ŕý˨ġěŘŎíĚŞáùĚĿ˨ōŖĿŏù

ŔċŘăŔýāŗʭŀăʭŕãśĕĚĿęĕĚŎùěù˰ĞŰęĖăōŖŎĚăŐŰ˰ŔċŘăĕęŘŎ˰˛÷ʭĠŎŏùĖŒ˙ĤőùĕōŞµŋĸăŗĂµŞýĚă

Ăğù˰
Ăğù˰äŖŰĖýŔÝ˰ŏùĚŞáùĚĿ˰ıʭĐŊěùġŘŕŗĕùĖĸĄğù˰ĚâŰĖÞŰ˰ʭý˰ŜŋŞĨĐăāŗʭŀăʭŕäŰŌĖµķ˰ŗ˰Ėµőęùĕ

ŔċŘăŔýŐŰùʭŀăāŗʭŕĞŰęĖă˰ĚŎù˰ęĕŗśĚŞáĕʭŰ˰ěŗĚµý˰ĆµķʭýµğíüŞ˰ęĕ˰ãʭŕ˫ŘµĐő˰ŗ˰ĞŰęĖµăōŕµŒ×˰ŐŞ

˰ęĕ˰
Ėģ˰ĖŕùŘē˰ŏùĚŞáùĚĿŏíĚŃ˰ġěŘŎí˰ŗ˰Ăµğù˰ōµŖŎ˰ęʭŞµĠý˰ĵŘµīŘŎ˰ŐµŰù˰Ŕµý˰ŔċŘă˰ĜŞőŏíĚµŃ˰ōµŋĸŎ˰ĜµŞő

ŎäĂĠŰʭý˰äŰʭğʭŒģ˰Ő˙īō
˒
ŋĸĄŎ ĂŞĿĚĳ ŗ ĕùĖĸĄğùʯ˰ùę˰üµŊʭİŎ˰ãĚµŞáùĚĿ˰Ěŕ˰äŰʭőùŘă˰ŗ˰ĂŞĿĚĳ˰ęùĖńŎ˰Ŕý

ʭ˙ő˰Ŕ÷ùęùĖŰŌŦğù˰ęùŘáęĜý˰ĚþŎʭŞÏ˰ʭþŰě˰Ŕ×˰ŗDʲĕŘŎĚĿˈʭ çőóˑĚˎģˑʭĸˎŎˎˑ́ ʭŞˎþˑő˓
ˎ ˓
šùˎʭőˎĚ˓Ŏˑ

ˏ
ïŏ˓

ˎ
ïōˎµ éŋÞˎőˏĝˎʭµ çŒŊùˎäµŋˎķˎęˑĖ˓µŃˎ

ō˓ŖˑŊˑŘńˏķˏˇʯäŒŞŋÝ˕ʯäĿʭÞŊùʴʷʳʺʲʾ˰�ʿˀŔý˕˰˔ŏùŘŒķŉʭĈŎ˰ŏíĚµŃ˰ōµŋĸŎ˰ÜµŰ˙őä˰ãùĚµý˰ĂµĠŰʭýŏùĚµŞáùĚĿ

ě˫ʭăĕęùŗ˰ʯ˰ãĖŰŘČă˰ŔĄĿĚĤŞÏ˰ĆďʭþŎİŎ˰ùę˰ˉĖŒÝ˰čĚŏí˰ŔÝùĚ×˰Ŕµő˰ŗ˰Ėµőęùĕ˰ùę˰˛÷ʭµĠŎ˰ŏí˰ōµŖĿ˰äŰʭµőùŘă˰Ŕő˰ʭŕ

őĖŒŎěʭŞ˰ŏí˰Ŕý
ĖŒĄĠŕ

ŔČŞĄő

ʾ˰µ˰ęĕ˰ŏíĚŃ˰ōŋĸŎ˰˫ʭâŰʭċ˰ŗ˰ŌʭńŎ˰ĵŘīŘŎě˫ŘŎíãʭŕ˰ŐµŰù˰ŔµÝ˰Ăµğù˰ęùĕęŘµēĚý˰äŰťʭý˰ĂŞőʭģ˰ěù˰äŒŰĕ

˰ĕŘēŏʭĤő˫ĖŒŕĕ˰
Ăğù˰ŏí˰ōŋĸŎ˰ĶŞĿę˰˫ʭâŰʭċ˰ŗ˰ŏíĚŃ˰ōŞŋĸă˰ĂŞ˙ŕùĚýĝʭğùę˫Řµğ˰äŰùĖĄýù˰āʭŰí˰ŔµÝęʭþŎ

ʯŐ˙ďĚŊùĕŘē˰ěù˰ĖőŗùĖēʯŔýŏùŘŒķˈŏíĚŃ˰ōŋĸŎ˰ˇŰĕʭŎäĖŒÝ˰ʯĜµŞő˰āʭŰùŗę˰äēĚý˰ĕʭŀŎ˰ĝʭğù˰Ěý˰
µ˙ŋĸŎä

ŏíĚŃʯĄŊʭğęä˙ŕŞâĤ˰ʯŏíĚŃ˰ŏʭ˙ŋĸŎ˰ŗ˰ʯäĚĄŖýŰŐłŋē˰ĕùĚĿù˰ʯŖŊù˰ŏʭýĚńŎ˰ʯä˫ĖőęùĕĚýęĕŖŊù˰ęŘő˰ĕęŘµŎ˰ŗ˰ä

ŕʭŎ˰ęʭŀļĄğùŞŏʭęĕŰʭ
ĖŒĄĠŕ

ʿ˰µāʭŰùŗę˰ŗ˰āʭŰí˰ĽęʭĸŎ˰Ęēù˰Ŕ˙Ĥ×Ěğ˰ʯĂğù˰äŖŊù
ùěùŐŰʯŗę˰ęĕ˰ĂŃĕ˰ʭýŏíʭŕŎäŏùŘă˰ĶĿę˰ĂŖċ

üŞğí˰ŗ˰ʭŕ˰ŗ˰ĕŘþŖýãʭńăęù˰äŎŦğù˰ŗ˰äŒŰĕ˰ĽęʭĸŎĚ˫Ŗýʭŕã
ĕĚý˰ŏùŗùĚĿ

ˀ˰µōŖŎĚăŐŰ˰Ŕµý˰ŔċŘă˰ěù˰Ăğù˰āęʭþķ˰ʯŏíĚŃ˰ŐŞ˙ŋĸŎ˰äģěŘŎí˰Ďİğ˰ãʭńăęù˰ãʭŕęʭÞŕùęŗäáÚŰãʭµŕ

˰ŔċŘă˰ʯäĄŰĚŰĖŎ˰ŗ˰ãęʭĄēʭğ˰ŔýŗäáÚŰãʭŕĕĚĿã˰ŗŗäáÚŰãʭŕģěŘŎíä˰ōŋĸŎŏíĚŃ


ˁµ˰ĢĔý˰ęĕŗäáÚŰãʭŕęʭĄēʭğãĖŎ˰ŗŰĚŰĄ˰äŎäĂĠŰʭý˰ʯĎŞĐħ˰äýʭŰěęù˰ŗ˰ĢŒŰĜá˰˛ŞþŃ˰ěù˰ãĕęùŘŎ

˰ʯäőŗĚŞý˰ŗ˰äőŗęĕ˰äģĜŞâőù˰˛ŎùŘķő˰ŗ˰ġʭĸŎŞěʭʭŕãĕʭŎãŏíĚŃ˰ŏʭ˙ŋĸŎŔċŘăĕęŘŎĕĚŞá˰ęùĚŃ
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˂˰µ˰ĢĔý˰ęĕŗäáÚŰãʭŕ˰ōŋĸŎ˰ãĕĚĿŎäĂĠŰʭýù˰ŗ˰ŏíĚµŃ˰Ŕµý˰˛˙ķ˰˛ŞþŃ˰ěù˰ãĕęùŘŎ˰ãùĚµý˰ŏĕŘµý˰ŘµâŊ

ʯĥŦēù˰ʯŐŞ˙ŋĸĄŎğĚăùĖē˰ʯŐĄģùĕ˰ŔĻĖĻĕ˰ʯäőʭýĚŖŎ˰ŗ˰ĂĿïęäōŋĸĄŎ˰Ŕý˰ĂþĠő˰ʯ˰ěù˰ōµŋĸŎ˰ŏĖµĤő˰˛µĿʭĻ

ýĚăŞĂùĚý˰ġŦă˰ŗ˰ŘÏʭÞă˰ŗ˰ĕŘēãĕŘē˰ĖģęʯÏ˰Ŕý˰ŔŃŦķ˰ŗ˰łĤķŞĂĿĚĤŏùĕĚáʭµģʯő˰ŁŦµēùŞŘµÞʯ˰Ĳµŀď

ĨĔģŞĂĢőùĕŏùěŘŎíʯŒăŗĚĿ˰ŗ˰ĶīùŘăʯäŘâĄğùę˰ŗ˰ĂŃùĖħ˰ŗ˰äŰÞģ˰ŗ˰ĚþħŞʭþäŰŘŎŔċŘăĕę˰ŗ˰ĕĚŞá˰ęùĚŃ

˰ĢĔý˰ęĕŗäáÚŰãʭŕŏʭ˙ŋĸŎ˰äģěŘŎí˰ŗ˰ŉŘµħù˰ʭµý˰äŰʭŒģí˰˛ŞþŃ˰ěù˰ãĕęùŘŎ˰ʯŏíĚŃÏĢŞãʭµŕěʭŞő˰ĞŰęĖµă

˕˰ŏíĚŃ˰ʯ˔ĚŞĠŀă˰ŗ˰ōŞŕʭŀŎ˰ʯĲŀď˰ʯĂ÷ùĚŃŏʭğíáãĚŞ˰ęĕ˰ŔµŋČķ˰ŗ˰ûʭĄµģ˰ŌĖµķ˰ʯľµŋÞă˰ŗ˰ęʭþċù˰ěù˰ĜŞŕĚÏ˰ŗ

˰ěù˰˫ĕʭŀĄğù˰ʯŏùĚŞáùĚĿ˰Ŕý˰ŏʭĠÞŰ˰ŔċŘă˰ʯĞŰęĖăģ˫ŘŞãʭŕŦē˰ŗ˰ŐŰŘő˰ĞŰęĖµă˰ŗ˰ŔµőʭŃŔýě˫ùĖµőù˰ōµŖĿ˰ŏùĜµŞŎ

˰ĚŞáùĚĿŎäĂĠŰʭý
ĕĚŞá˰ęùĚŃ˰ĚĴőĖŎ



ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʻʶ

ĶýʭŒŎ

ʾ
ōŰĚÝ˰ŏíĚŃʯŔ˙ċĚăŌęʭÞŎʯãěùĚŞģʯĚħʭőŏíĚńŊùęùĕʯōŰĚÞŊùōŃ˰ʲÍʭ×ʯŌŗĕʾˀ˄ˀġ


ʿ
ŋķ˰Őý˰ŐĠď˰ʯŔþĸģ˰ŐýùäŔ˙ċĚă˰ŉŘńĸŊù˰ľĐă˰ʯʲĀŞŎŦµğţù˰üµĄÞŊù˰ęùĕ˰ʯãĚŀĸċ˰ĕùĚŖýʯŏùĚµŖăʲ

ʾˀ˅ʾ


ˀ
ŐýùŘýʭý˔ŁŗĖħ˕˰ŔŰĐŎ˰ʯŔµŞńŀŊù˰ Ě˫µĬĐŰ˰ť˰ŐµŎ˰ʯäµŋķ˰Őµý˰Ė˙ʯŔµ˙ċĚăʲ˰ʯãęʭµŀĻ˰ĕùŘċĖµ˙ĐŎ

ŁŗĖħ˰ʯŏùĚŖă˰ʲʾˀ˃˄


ˁ
ōğʭńŊùŘýù˰ʯ˫ĖŒŰʭÏʯŉŘµğę˰ęʭµĨŃ˰āĚĬď˰āʭ˙ŋÝ˰ŔķŘ˙ČŎ˕˰ĀďʭĨŀŊù˰ĊŖőNĢµőùĕ˰ãʭµŞőĕ˰ʯ˔˰ʯ

ŏùĚŖăʲŌęʭŖ×˰Íʭ×˰ʯʾˀ˅ʿ


˂
ʯŔŋŊùĖþķ˰ʯäŋŎí˰ãĕùŘċ˰ʯłµńĐŎ˰ŏʭµŞ˙Şďę˰ĝʭþķ˰ŌŦğťùĀČď˰ʲłŞńĐă˰˫ŗĚá˰ʯŔĤŰĖőù˰Ŕ˙Ĥ×Ěğ

ęʭĤĄőùōŃ˰ʯ´ùĚğù˰āùʲŌŗĕ˰Íʭ×˰ʯʾˀ˅˃


˃
µµµµµµʯĂČď˰ʲłŞńĐă˰˫ŗĚá˰ʯŏíĚŃ˰ęĕ˰ŏíĚŃʯ´ùĚğù˰āùęʭĤĄőù˰ʯäýùĚĐŎ˰Ė˙ĐŎ˰ŌŦğťùōŃʲ˰Íʭµ×

ōŕĕěùŗĕ˰ʯʾˀˆˀ


˄
×äŒŞġŗĚĿʯʭīĚŎŦĻ˰ʯ˰ĚĤő˰ĜÝĚŎ˰ʯĜþğ˰ ę˫ʭĄğ˰ʯäőíĚŃ˰ĕĚÞŰŗę˰ʭý˰ĝęĕ˰ĝŦÝ˰ĂŰĚŰĖŎ˰ŗ˰ĞŰęĖă

ōŰĚÝ˰ŏíĚŃ˰Ķþį˰ŗʲŏùĚŖăʯʾˀˆˀ


˅
ʯäŋŎʭķ˰ĚďĤŊù˰˛÷ʭğŗąùĚĄŊù˰´ʭŞďť˰ĂŞþŊù˰ŉí˰ŔĠğŘŎ˰ʯŔĸŞʲōŃ˰ʯʾˁʽˆŁ


ˆ
ŔĿĚĸ˙Ŋùęùĕ˰āùęʭĤĄőù˰ʯŏʭŒþŊ˰ʯäþŋď˰ Ě˫Şğ˰ʯŏʭŕĚý˰Őýù˰ʯäþŋď˰ʯāŗĚŞýʲýä
ʭă

ʾʽ
˰ʯŏíĚŃ˰ĒŰęʭă˰ʯĕŘ˙ĐŎ˰ʯęʭŞŎùęŎù˰ʲŏùĚŖă˰ʯĚŞþÝĚŞʾˀ˃ʿ


ʾʾ
ʯŘŰęŏʭċʯŉʭģęʭŎġĜŞâőùŗʯŏʭČŞŕŔ˙ċĚăʲŜŞĐŰŔµĠğŘŎ˰ʯśĖ˙ĐŎĚµĤőĢŰùĚµŰŗʯŏùĚµŖă˰ʲ

ʾˀ˄˃


ʾʿ
ľŰĚģ˰ʯŐŞĠď˰Őý˰Ė˙ĐŎ˰ʯäīęĊŖőŔĻŦþŊùʯäĄģĕ˰Ŕ˙ċĚăʯʯĖµ˙ĐŎāùęʭµĤĄőùʯęŘŖµĤŎōµŃ˰ʲ

ʾˀ˄ˆġ


ʾˀ
ãĖŞŖģʯęŘÏʯʭīęĖ˙ĐŎʯãŘīęĚŃʭýʯʭŞŋŰù˛ŞŋĐăġŗęãʭŕġěŘŎíŏíĚµŃʭµýĖµŞÝ ðăĚµýĚ˫Şµğ

ĚþŎʭŞÏDŗ˛ŕùĂŞþŊùEʯę˫ŗĕ˰ʯŏíĚŃ˰Ă÷ùĚŃ˰āʭĸŊʭİŎ˄ʯę˫ʭ˙ģʾˀʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˅


ʾˁ
ĠďĖ˙ĐŎ˰ʯä÷ʭþįʭþįĕʭŕĖ˙ĐŎ˰łŞńĐă˰ʯäþŒŊù˰ŐŒğ˰ʯŐŞã˰ʯäŎŦµğťù˰ĚµĤŒŊù˰ŔµĠğŘŎ˰ʯäŖńŀŊù

ōŃʲʾˁʾˆŁ


ʾ˂
ĝęĕ˰äâŒŕĚĿ˰ĜÝĚŎ˰ʯęŘő˰ĚŞĠŀă˰ʯŐĠĐŎ˰ʯäĄ÷ùĚŃʭŕäŰŏùĚŖă˰ʯŏíĚŃ˰ěù˰ʲōŕĕěʭŰ˰Íʭ×ʯʾˀ˅ˀ




ʵʻʷ
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ʾ˃
ûŘńĸŰ˰Őý˰Ė˙ĐŎ˰ʯäŒŞŋÝʯäĿʭÝ˰ŉŘħù˰ʯŔ˙ċĚăʲ˰ŔµŞ˙ŋķ˰äµģŗĚĿ˰ûʭµĄÝ˰ʯãŘŀİµĨŎ˰ĕùŘµċ˰ĖŞğ

ŔŞŎŦğùŏùĚŖă˰ʯʲŌŘğ˰Íʭ×˰ʯʾˀ˃ˆ


ʾ˄
ŋÝŞŒäʯ˰Őý˰ Ė˙ĐŎŰûŘńĸ˰ʯŜĿʭÞŊùʯ˰ʲłŞńĐăŋķäĚþÝùęʭŀĻʯãŎŦğţù˰üĄÞŊù˰ęùĕŞĀ˰ʲŏùĚŖă˰ʯʾˁʽ˄


ʾ˅
äþÝŘÝʯĚŕʭįʯŔŞ˙ğŔ×ęʭÏʯĽʭýʯōŰĚÝäĄŊŗĕĢńőġěŘŎíŗōŖĿāʭŰíĚýĞµőùʭµýʯŏíĚµŃę˫ŗĕ

˃ʯę˫ʭ˙ģʾʾʯĜŞŰʭÏŗŏʭĄĠŎěʾˀˆ˄


ʾˆ
äŋķĖ˙ĐŎ˰ʯäÝęʭĤĿ˰äőʭĠŊʯþċęäʯŐĠĐŎ˰ʯˈġěŘŎí˰ãʭŕĕĚþŕùę˰ŔµĠŰʭńŎ˰ŗ˰ãŘþő˰ Ě˫Şğ˰ęĕ˰ŏíĚŃ

˫ŘŞģ˰ʭý˰ŏíŐŞþŎ˰ŔŀŞĐħ˰äģěŘŎí˰ŐŰŘő˰ãʭŕˇ˰ ę˫ʭ˙ģ˰ʯˁʿʯ˰ŏʭĄĠýʭă˰ŗ˰ęʭŖý˕ʾˀ˅˄
˔

ʿʽ
ʯŐŰĖŊù˰ŌʭĠď˰Őýù˰ʯãĖŒŕ˰äńĄŎĀŞőʭ˙ĈĸŊù˰Ľęʭĸ˙Ŋù˰ÿĚ÷ùĕ˰ʯŉʭ˙ĸŊùĜŒÝ˰ʯĕʭýí˰ęĖŞď˰Ā˙ħʭķʲʾˀ˃ˁŁ


ʿʾ
ʯĚŃʭýĖ˙ĐŎ˰ʯäĠŋČŎŏʭŒþŊ˰ʯʭĿŘŊù˰ŔĠğŘŎ˰ʯęùŘőťùęʭĐý˰ʯāŗĚŞýʲʾˁʽˁŁ


ʿʿ
µµ˰ʯµµµµ˔ęùŘµőťù˰ęʭµĐý˰ĚµŀÝ˰ŗ˰ŏʭ˙Űù˰ûʭĄÝ˰Ŕ˙ċĚă˕˰ĚŀÝ˰ŗ˰ŏʭ˙Űùʯ˰ʯŔµŋŊùĜŰĜķ˰ʯäőʭµ×ŘŃ˰ãĕęʭµİķ

ĕęʭİķ˰āùęʭĤĄőù˰ʯŏùĚŖăʲʾˀ˄˅


ʿˀ
ʯĖ˙ĐŎ˰ʯãĚŖģ˰ãę˰ãĖ˙ĐŎŔµ˙ċĚă˰ʯ˔äµğęʭĿ˰Ŕ˙ċĚă˕˰Ŕ˙ÞĐŊù˰ŏùĜŞŎʲ˰ʯäĔŞµģ˰ʭµīę˰ĖµŞ˙ď

ōŃ˰ʯĆŰĖĐŊùęùĕ˰āùęʭĤĄőùʲŌŗĕ˰Íʭ×˰ʯʾˀ˄ˆ


ʿˁ
ʯĚŀĸċ˰ĖŞğ˰ʯäŋŎʭķ˰äĬăĚŎęĕ˰Řő˰äĤŕŗÚÏ˰āʭµļŞŋþă˰äâŒŕʭµ˙ŕ˰ãùęŘµģ˰ĚµĤő˰ʯōŰĚµÝ˰ŏíĚŃ˰ ę˫ʭý

äŎŦğù˰ʯŏùĚŖăʲʾˀ˄ˁ


ʿ˂
˰ʯĖŞČŎ˰ʯĽęʭĸŎˈĚþŎʭµŞÏ˰ Ě˫Şğ˰ęĕ˰ŏíĚŃ˰ġěŘŎí˰ěù˰äģęùĜáˇ˰ ę˫ʭ˙µģ˰ʯäµŒŰĕ˰ĢŕŗÚµÏ˰ʲŔµŋČŎ˰ʯˀʯ

˰ŏʭĄĠŎě˕ʾˀ˅ʽ
˔

ʿ˃
ʯĚħʭő˰ʯãěùĚŞģ˰ŌęʭÞŎŔŞŎŦğťù˰üĄÞŊù˰ęùĕ˰āùęʭĤĄőù˰ʯŔőŘ˙ő˰ĚŞĠŀă˰ʯŏùĚŖăʲʾˀ˄ˁ


ʿ˄
ķ˰Ė˙ĐŎ˰Őý˰Ěŀĸċ˰Ŕý˰ûŘĠŒŎŔŞŋĀĸŰĚµĤŊù˰čʭþµĨŎ˰ʯōµĤģ˰ŌʭµŎù˰ʯŌŦµĠŊù˰ʯãŘŀİµĨŎ˰Ŕµ˙ċĚă˰ʯ

ŏùĚŰù˰ŔŀĠŋĿ˰ŗ˰Ă˙Þď˰äŎŦğù˰Ő˙Čőù˰ʯŏùĚŖăʲʾˀ˃ʽ


ʿ˅
ʯãęŘőùěĚŞŎʯäńăĖ˙ĐŎ˰Őý˰ŐŞĠďÛęĖĄĠŎʯ˛÷ʭğŘŊùŔµĠğŘŎŉíĂµŞþŊù´ʭµŞďťʯąùĚµĄŊùōµŃ˰ʲ

ʾˁʽ˅Ł




ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
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˙ŋķ˨ŔŎʭŒŋĨĿ˨ŗĕäŏíĚŃ˨Ă÷ùĚŃ˨āʭĸŊʭİŎ˨ŉʭğ˨ʯōĄĤŕ˨ˬęʭ˙ģ˨ʯʴʸ˨ʯ˨ŏʭĄĠŎě˨ŗ˨ĜŞŰʭÏʴʶʼʼĥ˨ʯʲʵʹʸµʵʻʹ
ğęĚýäʭńăęù˨˛ŎùŘķãģěŘŎí˨Ďİğä˨ŏíĚŃ˨ŏʭ˙ŋĸŎ

ŋķäķʭĸģ˨ĚļħùäĖŖŎ˨ŗãōğʭŃęŘÏ

ʵʻʸ

5HIHUHQFHV

�� 7KH�+RO\�4XUDQ��7UDQVODWHG�E\�0DNDUHP�6KLUD]L��1DVHU��'DU DO�4XUDQ� DO�.DULP��4RP��

6HFRQG�(GLWLRQ�������

�� ,EQ� 6KX¶EDK�� +DVVDQ� ELQ� $OL�� 7KH� 0DVWHUSLHFHV� RI� 7KH� 0LQG�� 7UDQVODWHG� E\� %HK]D]�

-D¶IDUL��7KH�,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ�������

�� ,EQ�6KXED��+DVVDQ�,EQ�$OL��7XKDI�DO�8TXO���7UDQVODWHG�E\��%HKUDG�-DIDUL��'DU�DO�.LWDE�DO�

,VODPL\\D��7HKUDQ������

�� ,EQ�%DEZDLK� �6DGXT���0XKDPPDG�ELQ�$OL��0DQ�/D�<DKGXUXKX�DO�)DTLK��7UDQVODWHG�E\�

0XKDPPDG�-DZDG�*KDIIDUL��6DGXT��7HKUDQ�������

�� 3D\HQGHK��$EX� DO�4DVLP�� 1DKM�DO� IHৢƗতD� �$� FROOHFWLRQ� RI� VKRUW�ZRUGV� RI� WKH� 3URSKHW���

:RUOG�RI�6FHLQFH��7HKUDQ��7HKUDQ���WK�(GLWLRQ�������

�� -DYDGL� $PROL�� $EGXOODK�� 7KH� 2ULJLQ� RI� 7KRXJKW�� 5HVHDUFK� *URXS�� $EEDV� 5DKLPLDQ�

0RKDJKHJK��(VUDD�3XEOLFDWLRQV��4RP��6HFRQG�(GLWLRQ�������

�� «««««����4XU¶DQ��LQ�4XU¶DQ���5HVHDUFK�*URXS��+XMMDW�DO�,VODP�0XKDPPDG�0HKUDEL��

(VUD�3XEOLFDWLRQV��4RP����WK�(GLWLRQ�������

�� &KLQLIURVK�� *KXODPUH]D�� 7HDFKLQJ� DQG� 0DQDJLQJ� WKH� &ODVVURRP� ZLWK� 4XU¶DQ� LF�

$SSURDFK��*UHHQ�6WDU��+RO\�4XU¶DQ�3XEOLVKLQJ�DQG�3ULQWLQJ�&HQWHU��7HKUDQ������

�� +XU�$PLOL��:DVD
LO�DO�6KLD��$OXO�%DLW�)RXQGDWLRQ�IRU 5HYLYLQJ�WKH�,VODPLF�+HULWDJH��4RP��

�����$+�

��� +DODEL�� ,EQ� %XUKDQ�� 7KH� 6HHUDK� DQG� &RQGXFW�� /HEDQRQ�� 'DU� $O�0DULIDK� 3XEOLFDWLRQV��

%HLUXW��1�'�

��� 5DP\DU��0DKPRRG��+LVWRU\�RI�4XU¶DQ��$PLU�.DEHHU�3XEOLFDWLRQV��7HKUDQ�������$�6�

��� 5LR�� -RKQ� 0DUVKDOO�� 0RWLYDWLRQ� DQG� ([FLWHPHQW�� 7UDQVODWHG� E\� <DK\D� 0XKDPPDGL��

:HUD\HVK�3XEOLVKLQJ�,QVWLWXWH��7HKUDQ�������

��� 6KDULI� 5D]L�� 0XKDPPDG� ,EQ� +XVVHLQ�� 1DKM� DO�%DODJKD�� 7UDQVODWHG� E\� 'DVKWL��

0XKDPPDG��0DVKKRRU�3XEOLFDWLRQV��4RP�������

��� 6KDKLGLSRXU��0XKDPPDG�5H]D��5D]DYL��%DTHU�,O\D��$QDO\VLV�RI�4XUDQ�WHDFKLQJ�PHWKRGV�

ZLWK�HPSKDVLV�RQ�WKH�OLIH�RI�WKH�3URSKHW��3%8+��DQG�$KO�DO�%D\W��$6���4XUDQ�UHFLWDWLRQ�

VWXGLHV��9ROXPH����1XPEHU�����)DOO�DQG�:LQWHU�����������

��� 7DEDWDEDL��0XKDPPDG� +XVVHLQ�� 6XQDQ�$Q�1DEL��� 5HVHDUFKHG� E\�0XKDPPDG� +DGL� DO�

)LTKL��,VODPLF�3XEOLVKLQJ�,QVWLWXWH��4RP������$+�

��� 4DUDDWL��0XKVLQ��([HJHVLV�RI�1RRU��&XOWXUDO�&HQWHU�RI�/HVVRQV�IURP�WKH�4XU¶DQ���7HKUDQ��

��WK�(GLWLRQ�������
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ĀŞ˙ŊʭĸŊù˨äŀİĨ˙Ŋù˨ĀĸŎʭċ
$O�0XVWDID�,QWHUQDWLRQDO�8QLYHUVLW\

ĆŰĖď˨ŗ˨ŏíĚŃ˨äŊʭķ˨ġěŘŎí˨Ķ˙ĄČŎ

��� .XODLQL��0XKDPPDG�,EQ�<DTXE��.LWDE�DO�.DIL�>8VXO�H�.DIL@��7UDQVODWHG�E\�6H\\HG�-DYDG�

0RVWDIDYL��,VODPLF�6FLHQWLILF�%RRNVWRUH��7HKUDQ���UG�(GLWLRQ��������

��� .XODLQL��0XKDPPDG�,EQ�<DTXE��6XIILFLHQW�3ULQFLSOHV�>8VXO�H�.DIL@���$OL�$NEDU�*KDIIDUL���

7KH�,VODPLF�%RRNV�3XEOLFDWLRQV��7HKUDQ���UG�(GLWLRQ�������$+�

��� .RNEL� 7DKHU�� 6RPD\HK�� 3DUFKHKEDI�� .DULP�� 'RODWL� 7KH� UROH� RI� WHDFKLQJ� DQG�

XQGHUVWDQGLQJ� YHUVHV� ZLWK� WKH� 4XUDQ�� 9ROXPH� ��� 1XPEHU� ���� $XWXPQ� DQG� :LQWHU�

����������

��� /LVDQL�)HVKDUDNL��0XKDPPDG�$OL��5DMDEL��0XKVLQ���6WUDWHJLHV�IRU�7HDFKLQJ�WKH�4XU¶DQ�LQ�

WKH� 3URSKHWLF� &RQGXFW� DQG� &RPSDULQJ� LW� ZLWK� 0RGHUQ� 7HDFKLQJ� 0HWKRGV� RI� 6DKLID�

0RELQ���1R�������6SULQJ�DQG�6XPPHU������������

��� 0XWWDTL� +LQGL�� ,EQ� +XVDP� DO�'LQ�� .DQ]� DO�8PPDO�� 7KH� 2WWRPLDQ� (QF\FORSHGLD�� WKH�

&DSLWDO�RI�+\GHUDEDG�������$+�

��� 0DMOLVL�� 0XKDPPDG� %DTLU�� %LKDU� DO�$QZDU�� /HEDQRQ�� $O�:DID� ,QVWLWXWH�� %HLUXW�� �����

$+�

��� 0DMOLVL��0XKDPPDG�%DTLU�ELQ�0XKDPPDG�7DTL��%HOLHI�DQG�'LVEHOLHI��7UDQVODWLRQ�%HOLHI�

DQG�'LVEHOLHI�IURP�%LKDU�DO�$QZDU���$GDURGL�4XFKDQL��$]L]XOODK��0HUFXU\�3XEOLFDWLRQV��

7HKUDQ�����������

��� 0XKDPPDGL�5H\�6KDKUL��0XKDPPDG��0L]DQ�DO�+LNPDK��3HUVLDQ�7UDQVODWLRQ���7UDQVODWHG�

E\�+DPLG�5H]D�6KHLNKL��'DU�DO�+DGLWK�3XEOLFDWLRQV��4RP���QG�(GLWLRQ����������

��� 0XUWD]D� $PLOL�� 6H\\HG� -D¶IDU�� 1HZ� 5HVHDUFK� RQ� WKH� +RO\� 4XU¶DQ�� 3XEOLFDWLRQ� RI� WKH�

,VODPLF�3UHDFKLQJ�&RRUGLQDWLRQ�&RXQFLO��7HKUDQ�����������

��� 0DD¶UHI��0DMLG��³$�5HSRUW�RQ�WKH�7HDFKLQJ�RI�WKH�4XU¶DQ�LQ�WKH�&RQGXFW�RI�WKH�3URSKHW´��

-RXUQDO��5HOLJLRXV�5HVHDUFK��1R������:LQWHU������������

��� 0DNDUHP�6KLUD]L��1DVLU��7KH�,GHDO�([HJHVLV�RI�4XU¶DQ��7KH�,VODPLF�%RRNV�3XEOLFDWLRQV��

7HKUDQ�����������

��� $WWULEXWHG�WR�-D
IDU�LEQ�0XKDPPDG��3HDFH�%H�8SRQ�+LP���7KH�6L[WK�,PDP�� 0XVWDIDZL��

+DVVDQ�� 0HVEDK� DO�6KDUL
D� >/DPS� RI� 6KDULD@� �� 7UDQVODWHG� E\� 0XVWDIDZL�� ,VODPLF�

$VVRFLDWLRQ�RI�:LVGRP�DQG�3KLORVRSK\�RI�,UDQ��7HKUDQ������������

��� 1RXUL��+XVVHLQ� ELQ�0XKDPPDG�7DTL�� 6RXUFHV� RI� DO�:DVD
LO�� �$OXO�%D\W� )RXQGDWLRQ� IRU�

WKH� 5HYLYDO� RI� ,VODPLF� +HULWDJH��� $O�%D\W� )RXQGDWLRQ� �3HDFH� %H� 8SRQ� 7KHP�� IRU� WKH�

5HYLYDO�RI�,VODPLF�+HULWDJH�������$+�


